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Many il not most «»t tlx* cultivators m tlic ^outlicrii districts 
nl’ Ouilli are unable In carry mi adrijuate stock nt seed troiu 
harvest until t hi- followiii" seed- tittle I here is no lack of 
appreciation nl tile I h * n* -tit s tn In derived trniu choi isiny seed 
I'niin the ln-st n|' tlm | »|-| »i 1 iti -i -. mu! tli- practice i' followed, 
as tin- as possible, in tlm ease "I the emps which cost little tn seed 
an in-n- : I mt with crops, .-Hell as win ai. \\ l h - r* • tile oust of seed 
is considerable. the |>en|i|i have not lie liiiaueial u souK-Os that 
Would i -I lit I >1 1 • t Ill-Ill tn 1|< dil then 1 stuck. ill I 'le'tii'e the\ hand 
ever their will'll- ern|i ,,f wheat m tie- yrainuralrr tn be credited 
tn tlu-ir aecnuiit. and at seed time they it" tn him tor the loan 


"t the necessary seed. 

This part n|' tli" i-i mu try produces in a favourable year 
inure wheat than it consumes. as t lit* hulk of tie- inhabitants ha\ e 
to be content with coarser In. al trains. I lie "rain-dealer 
naturally sells the best nl' tin- u heat tiiat mines into ins hands. 
.'Mill issues the baianee t'nr seed, so that a proeess of deterioration 
ill the .pialitv of the seed is steadily at work. It is probuhly 

■1.1, mainly f this faet that the win at ordinarily yrowu in South 
Oil, 11, i^ivrs a poor vx lil o| mlcrior uT i * u i i - 

The ouestio,,' nf providm" facilities for the supply of 
snttnd seed in sue], traels was raised by the Board ->1 Revenue 
in Isas. Some of the larm-r landle biers |>n»trsse.l interest in 
til" matter and offered siibseriptions towards the capital miutret . 

« well as their assistan.-e in .list ribut in- seed to the cultivators 
• ... . . ... ..... ... st-time : an advance 


in collect in- their payments at harvest-time 


1 .") 
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was obtained from Government to supplement tile laudholdi if 
subscriptions ; and an experimental depot was established t. . 
test the question whether good seed could he profitably distrib- 
uted as a commercial operation. At the outset, it was hoped that 
if this question could be answered in the affirmative, the largi-t 
estates would follow the example set them and would organize 
the seed-supply of their cultivators. 

The landholders soon lost interest in the operation, < .| 
perhaps it would he fairer to say that their interest, never wit 
strong, proved insufficient to cope with the objections of their 
subordinates to the extra labour involved in distribution an I 
collection. But this first phase of the undertaking lasted lone 
enough to show that, whatever the landholders might think, tit. 
cultivators were keenly alive to the advantages of a system by 
which they could be sure of sound seed on fair credit terms. At 
the same time the Department was getting popular with tin- 
cultivators, so that when the landholders’ interest waned, it wa- 
decided not to suspend operations but to deal direct with individual 
cultivators for the time being in the hope of gradually developing 
a system from which Government could eventually withdraw. 

Dealing with individual eultivators had numerous draw 
backs. There were too many petty accounts to keep : collection 
became very laborious, and the eultivators bad to lie introduc'd 
by the subordinates of the Land Records Department. This l.-i>i 
necessity was objectionable both as diverting the staff from tin -ir 
duties and as tending to a system of fees for introduction. Tin 
first step in organization was to encourage cultivators to form 
groups which would take over substantial quantities of seed ami 
he jointly responsible for the return of the produce. By last 
year sufficient experience had been gained of these groups t<> 
justify their recognition as the normal customers of the depot 
and consequently a differentiation of interest rates has been mail 1 
in their favour which will probably eliminate the individual 
customer. 

The next step forward, the conversion of those group' 

into co-operative societies, will be the work of the Resist tar. 

& 
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Kiwi it Ilia'll prices luivi- Ui;n|i- it inadvisable to press this 
nintl forward. ami only a :r\v societies have been actually 
formed : lmt lln'i'' i> reason i . iliink tliat manv of the groups 
an* ready. nr will shortly 1" r--.-n 1 v, in !<•” i-.t> r themselves as 

societies, purchase a stock ol - • > ■' I wi 1 1 1 capital obtained through 
the Keyistrar at cu-opi t at i \ . rates. ami carry their stuck from 
-eason t" season. lie- elm I anxiety "I the croups appeals at 
the present tine to In lie risk ok Ins- In storayc hy theft, tile, 
insects, etc. This i piest ion lias still in lie workeil out with tlm 
people, hut ;is a leinporarv rnea-ure I have otfereil to store in the 
( lovernnieiit depots tin- stock d' the pioneer societies in return 
fur a charge per matiiid wtli ulated to cover storaMy-charoes anil 
insurance. 

Should these societies de\e|op in tic way that is liopetl. 
the I department will have nothiny fnrth'-r to do with the supply of 
seed fur their liietiihers. exi-op- to assist them from tittle To time in 
adding to t heir stock. ■ a- in taking up a lie w variety, The assistance 
will he eontined to puivlm-biiy for them the best seed available at 
tile cheapest rate, or advising tltein where and how to purchase. 
It will not he tinatieial. 

The original intention w.-m to oth r the people chosen seed 
of the local strains, and this course is 'till followed in the ease ot 
some kind' of grain where tin local supply is lairly good. But 
in the ease of wheat, which forms the hulk ill tin distribution, a 
(.'llanyr of policy was necessitated pal By by the tact that it was 
impossible to yet enough yood wheat "( the local strains, and 
partly because the people were tired ol their own and asked for 
a different strain. The soft white wheat, known as MuzaHnniayar. 
had been tried in the locality with sulhcieiit success to justify its 
1 ilfer. and it has been the principal grain supplied ; it has now 
become popular with the pcnpV as giving a eonsidei idd\ yie.itci 
tu t return than the local strains. ( Pats have been mt induced in 
"He or two places where there was a demand tor the crop, but the 
market is too limited for this crop t" become very important: 
and a variety of line rice which comm, amis very high prices in the 
market, appears to he becoming popular. 



AORICULTURAL JOURNAL OF INDIA. 


[IT. 


1220 


The terms ottered were 2.5 per cent, tor the erop ; that j s 
to say, a cultivator who takes a maund of seed undertakes 
repay 50 seers of its produce after harvest. If he prefers ;(J . 
some do — to pay in cash, the cash rate is fixed beforehand at a 
slightly unfavourable figure from his point of view, as in order to 
maintain the stock it is desirable to get back as much grain a, 
possible in kind. This rate of interest was fixed as the commonest 
prevailing rate in the locality, as it was desired not to appear a. 
enter on the enterprise of reducing interest. As a matter ..f 
fact, the charge to the people has in some cases been reduced, 
because some dealers adjust their rates by the difference bet won 
prices at seed-time and at harvest, but reduction was not part nf 
the scheme. At present a rebate of one-fifth the interest i- 
being ottered to groups provided they pay in their produce punc- 
tually in one lot : thus a group which, has taken fit maunds nf 
seed need pay only 12 maunds instead of 12.1 maunds under tin- 
previous rule. 1 his reduet ion is justified bv the greater s.-euritv. 
the saving of labour in eollection. and the rednetion of account 
work. On the other hand, from next year the rate to individual- 
will be raised to 7 A percent, in furtherance of the poliev of 
encouraging the formation of groups. 

Ihe working of the depot may be described as follow-: 

The representatives of a group are now known to the agr: 
cultural start and need no introduetion, Imt individuals have t,, 


be introduced. In eitlu-r case the i-su. i- made on application 

with the minimum of formalities, ami there is nothing more t' 
do till harvest time. It is here that dittieulties occur in coll,-.-- 
tion from individuals. We hav hardly had a shade ,,, 


fraudulent refusal to pay. hut debtors expect to I..- reminded, mni 
this entails much work on the revenue-statf of the suh -division ; 


work which will, [ hope, he reduced to a minimum as the .rr.mp 
system develops. As e H el, lo, of see,| is returned, it haTt.. I- 


examined for fitness for re-issue, and the, I and hagg.,1 

under the supervision of the agricultural staff. At first a sc.-d 


separator was used for cleaning, hut hand sieves have hem, In, mil 
more suitable. The cleaned seed fit f,„ re-issue is then stnnd 



WI>H sked-uki-ots : mokelaxd. m 

"I' 1 ^''"'“7 off for cask 

when tin; market is favourable. 1 1X1 

As regards Khan Bahadur Muhammad H a ,li, who 

' the “••-■tl—U .... lines which he describes as 

follows : — ' 

■ "; S ^!-« ra ;- I’i«" (miller ground) 

". l •■'T 1 - a ImiWina (two-storied preferable 

m '"'° ,,m ' " mia "'- ‘If f'Hh or south. The most 

>mtahle shape, or the pits or ehan, hers is oblono the dimensions 

"f course depending on ih- a,uo„„, of grain which has (0 , w 

*! , „ lh " l’" s , ' l|fU,|l,| ,' s 'liould perfeetlv drv to be-dn 

with. Ine walls and t In- floor thereof should then he well coated 

l ' 1 !' tar and allowed ,o drv. Betore storing the seed, about 

, s " l l ,1,ur sh ""M ("■ burnt in each chamber and 

tin- build.no should he closed while the sulphur is 
'm'liiio. heaves of • l/u/, -to ( Hassiu iatifolia) and • Xim ' (Jlelia 
lll( ini) shoul.l he collected h, •ton-hand and dried. A layer of 
leaves about h inches thick should hrst he spread on the 
1 '"’i all, l " Vl ' r this a thinner lawi -.| .Von leaves. On the latter 
'liould he spread a six-inch layer of l,i,n.*o (the common wheat or 
'mi ley straw), file grain should hi dried in the sun 

'"'(ole storage and should In- pack'd ill bags in the hot »■»,. of 
' 1,1,1 ("I'ivli is tin- best time lor storing rnht seeds). Before 
'I"' l,a :A s are stiteln 
' ,a ' o| naphthalene should he put 
' teuld now he reinoveil iVein ihesuti to the vhaiuher ami placed 
on t lie layers mentioned above. Till' upper surface of the hags 
'( |n| lld I lien he I'ovenal with a two inch layer of hhuxo. and on 
tlin layer should he placed a fresh lave of hags ami so on till the 
'lumber is lull. A spaec of about one font should he left all 
"'Und the elmml ier inside to he closely tilled with hhtix'i as each 

The chamber should iu this wav 
ii'ii layer of hh ».v; should he 


er lining tilled, three une-iueh 

in- mu in each hag. The bams 


l,1 .' |, r of hags is plaeeil in it. 

filled up to the (op when a thiei; 


d" ' ad ami covered over with a piece ot hit or some sort of 
’(■'ttluig. |u t Im rainy season the hags should he examined once 
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a fortnight with an instrument W“ll known to grain-dealers. It j» 
called purl,)' > and is similar to the instrument used in Europe fir 
examining cheese. Should any traces ot an attack ot weevils In 
found in anv hag. tile latter should he removed tram the gramuv 
at once. The use of naphthalene minimizes injuries train ill • 
common granary pests hut renders the seed unfit for eating 
purposes owing to the disagreeable odour which it imparts to th. 
grain. 

h'lni.iif' So i (s. Among the khurif seeds, rice does not reipim 
all this careful treatment, hut U><\, Mi(i"j and Jmir do. 

Maize is specially liable t<> attack of weevils, and it should 1" 
'•(■r;/ ib'ii'iDiijIih/ dried Indore storage under the aho\ o method. 
The best way for keeping maize seed is to suspend the ripe onl.- 
(tliey should lie 'tool ripe) in a kitchen or some other room where 
smoke gets in regularly every day.' 

It may be added to the foregoing account that losses from 
weevils have on the whoh been trilling. 

It is found that in ordiuarv seasons the stock ol grain 
increases as rejections and cleanings do mu consume the whole of 
the interest received : but alter a bad season it mav liecoiin 
necessary to renew a considerable part of the stock by fivd: 
imports, when charges for freight reduce the accumulated profit, 
while as prices are usually high when fresh purchases have to In 
made, the writing down of the new stock to normal values affeet- 
the balance-sheet very inaterialh . The financial arrangement' 
will be understood from the following balance-sheet made up on 
•ilst August tltOfi : the depot has a personal ledger account with 


the treasury : 
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Ol'DH SKEIi-UEl'lVl'S : 

Taking each item in turn, the sum due to t iurernmeut repre- 
sents the hulk of the working capital : it is technically an adtanee 
under Article 1:17 (<>) of tin- Civil Account Code. The ecsercc 
represents a contribution made by the (fovernment ol India some 
veal's a<*o to enable the stock to be extended at a period of famine- 
priccs : hut for this grant, the depot, as a commercial institution. 
Would have been bound to limit its operations till prices fell, 
while with the aid of the grant it was possible to purchase more 
seed and do substantial good. For accounts [im poses the amount 
of the grant is still shown as a reserve hind, and part of it will 
probably disappear from the next balance-sheet, as the stock of 
seed lias again been inert used at a time <d high prices. The 

mthscri ptionx represent the original of landholders. 

and the t >t'\\it is the balancing item. 

()a the assets side, the srel-.jrain i> valued at normal 
prices, the other stock at a low figure. The • aU.<to,,dn,(js show 
the normal value of the grain due to the depot at that date, while 
the rush represents the value of .-red sold tor cash as unfit tor 
st„ek, etc. This has almost all been spent in adding to the Stock 
of wheat. Contingent expenditure and wages ate paid from the 
cash-balance. 

It should he added that two district hoards have estab- 
lished seed depots on Minilar lim - : they are worked hv the staff 
of the department hut tinaneed by the district hoards. 



THE THIRD ANNEAL MEET INC < »K THE 
BOARD OF AO RIO LET OR E. 

15 Y K J IH'TI.KI;, M.H., F.I..S., 

,sV.T*7‘i#*y A* //<*• /itf i f*i. 

The"; expansion ot Agricultural Departments in India. n< il i«l 
in the account of the second meeting ot the Beard ot Agriculture 
(Agricultural Journal of India. Volume I. IfOil. page I4M), wa- 
still more evident at the third meeting wliieli opened at 
Cawnpore on Fehrtiui v the Istli. l!u>7. under the presidency ot 
Mr. F. G. SI v, u.s., Officiating Inspector-! icneral of Agriculture 
in India. Forty-six members attended as against thirty-live in 
the preceding year, the increase living more than accounted tor by 
the presence of thirteen new officers appointed to tin- stall- "t 
the Imperial and Provincial Departments of Agriculture during 
the year. Besides a very full muster of these Departments, the 
Board included the Inspector-General of the Civil Veterinary 
Department, the Director of the Botanical Survey, the Agri- 
cultural Chemist to the Government of Mvsore. the Scientific 
Officer to the Indian Tea Association and the Directors o| 
Agriculture of Baroda and Kashmir. The Board had also tin- 
pleasure of welcoming as visitors Sir Edward Buck, k.i'.-.I., ami 
Major E. H. Atkinson, k.k., Principal, Thomason College, Burk; 
both of whom made valuable contributions to its proceedings. 

The two previous meetings were held at Pusa. The new 
departure, of meeting alternately at Pu.sa and at one or other ol 
the Provincial Departments’ head-quarters, proposed by the Board 
in L 906, has met with general approval. As one of the main 
objects of the Board is to give to agricultural officers tbroiigboui 
India an opportunity of meeting together to learn something "i 
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each other’s work and to discuss their problems from the different 
-taiid-jioiuts induced by local conditions, it is felt widely that 
the advantage which will accrue from seeing the actual working 
of the departments in different provinces fully justifies the 
change. 

The annual meeting of the Board of Agriculture is an 
occasion on which a review can he made of the progress of State- 
aided improvement in Indian agriculture during the preceding 
war. Though this is not an admitted function of the Board, 
which in its otlieial discussions applies itself rather to plans for 
tin future, it is still an inherent necessity ot any such meeting, 
ff js nnpnssinh' to discii’-i- the future, without icteience to 
die past. The opportunity has. indeed, hecii taken by the 
President at the last two meetings t>> refer hrietly to the results 
ilnriiie the year of tlm action taken on the recommendations 
made' by the preceding Board. The programmes of work sub- 
mitted by the I tepart ineiits of Agriculture al-" contain frequent 
references to current work and to new lilies taken up duiillg the 
year. It is. therefore, possible from this point ot view to gain a 

.ral idea of tin- aetivit'ms in agricultural matters of the 


St;itr ronrci ii‘‘il 

In attempting to give a Brief review of the salient features 
„f the year's work, as they can he gleaned from the Proceedings 
of the Board of itm?.’ it is necessary first to make some reference 
to the meani/.ation of the Agricultural Departments in India, 
and the 'expansion of their Malik w.tirh has taken place m 
It, off, 17 V verv complete aeeoimt ot these Departments, with 

detailed lists of' then- s, alls a- they 1 tile begin i n ng ot 

Put,; will he found in an article in this Journal on Depart, ne, Us 
Of Aoneultnre ,n India" by Mr. K. 0 % f Agneultura 
Journal of India. Volume I. I OOli. page »■ lht ' 

Depart, nent as it stood in the beginning of 1906 has undergone 


• e,l,n^ of II..- IKorl of Agriculture m 

iiiury l‘*)7. uml l"H"» i"S 't'.V'. t.ili 1 '' 

' t.i.iiH- rnec. tin I 1 "' I. " r i ’- M - 


InJi.i. held a- ('.I'v.MK'iv eo the ISth 

i In* Su|'vrinliTi»U‘»* ul fi-nminiftit 



ACKU t UTKAL JOURNAL OF INDIA. 


226 


[rr, m. 


no considerable change. Five new officers were, however. postal 
to Pusa in tlie period under review. to receive a course el' 
training intended ultimately to prepare thorn tor responsible posts 
in the Provinces. The addition of these officers — known a. 
Supernumeraries to the different branches of Agricultural 
Science represented at Pusa. has become an important feature 
in the organization of the Pusa Institute, and everv section has 
been, or will shortly be. strengthened bv one or more junior 
officers. As vacancies arise, these will be posted to the charge 
of sections in the provinces. 

the Provincial Departments ha\e made a decided advaur* 
towards the organization outlined in Mi, Sly's article alreadv 
referred to. A separate Department of Agriculture, distinct 
from the Land Records Department with which agriculture was 
previously .amalgamated, has emue into being in nearly all tin- 
provinces, and in each cu'c i' in charge of a special otlieer of 
the Indian Civil Service a' Director of Agriculture. Each 
Department has obtained, nr will verv slci'ilv obtain, a uucleii' 
start consisting. in most I'.eo, o| a Principal of the pr<>\ iuci.T; 
agricultural college, a chemist, a botanist and one or hcm. 
expert agriculturists. Entomologists and mycologists will not at 
present be appointed to any pioviuee. the whole of the work of 
these sections being for the present centred at Pu-a. with tin 
assistance lit native stalls in the ProMin ial Departments. 

Die recruitment of the very large native establishment' 
requited has naturally been milch hampered bv lack of suitable 

trained candidates, but this is inevitable pending tli mpletioi 

"f the agricultural colleges; the supply from them of well 
trained men will eventually remove this difficulty. .Besides th* 
European stall ol specialists mentioned, native assistants ainl 
subordinates are, therefore, being largely employed and will L- 
graded into a regular service on rate of pay and prospects wlinTi 
will attract highly educated men who have been brought up 
among agricultural surroundings. 

bo much tor the personnel. The material eipiipmeiit h i- 
made an equally decided advance. The Agricultural Kescaii h 
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Institute at Push is ;ip|»ro;i<-hiiiL; <_'<>iu|>luti<>ii anil it is anticipated 
lluit its laboratories will In- • >«-cit | >!<•<{ in tin current year. Tn 
province tin- site r<>i- tin- eriitral provincial college ami 
it search station lias linn selected, and in 1 1 1< *st eases, eonsidci- 
a 1 1|, . progress Inis In i-n made m electing the no.-i saury buildings 
and laying out tlm land. Most nt' tin- | n<i\ im-Os have been 
surveyed with a view to -elect. suitable Idealities in which to 
limnd experimental fnnii'. and the niiiiiher ot stieli farms in 
e\isteiiee lias largely increased. When completed. there will 
thus he besides t |u | m penal Ih searvli Institute at 1 lisa, eight 
],r„viiieial colleges and •• v | ,, i ii n. 1 1 1 stations, with full laboratory 
areoiniuodat loi i tor scientific work, and a large uuiuhei ot expel l- 
mental farms and demonstration plot' in represeiitatixe ajjiteul- 
tural l raets throughout tin country 

The ileoive ol aeti\it\- shown by tin ditleivnt department? 

naturally varies greatly in rdain-e with the stall available. 

In Burma, for instance, the Ihru-tor "a> < n t i in 1 \ without a 
seietitilie stall’ until marly tin end ol the period uudel lewit'w. 
Several other province- vuie hut little hettm otf. lit Bombay, 
nil the other hand, marly tin lull stall wa« available. It i' 
iuipo.ssible to refer more than \my brietlv to a tow ot the dilev - 
tinlis in which the ill llereiit departments have been active. 


The work of ill. Agricultural IvVsratvh Institute. Pma. was 
nutliiied by a committee of the Board of limb, who held 

that it should be directed, as fat as possible, to solutions ol the 

t u ! 1 1 h u 1 1 < * n t n 1 | »!*■ »l > 1 1 *i 1 1 ^ ol 1 1 "j 'to.'tl auikiiltuio. tin. pHsiiKW 

departments undertaking moiv detailed or local work, ot immediate 
application to local aurietilltif. Inevitable delay has oeeurred tn 
iiiuugurat.ug anv large series of field experiments at Push, owmy 

lotheneeessitVoftestiliuthesoil.il’ the different blocks l m- 

form cropping for several seasons. - as to obtain a knowledge ol 
tl.eir characters, has been the first >e.|U>ren.ent. " hot. taken up 
in a largo par. of the present arable area was under jungle 

uni all was in an misatiskieiory eondition agriculturally. Hemv. 
„o Held experiments proper have ye. beet, eonm.eneed, and much 

time has been expended in mapping the farm mto acre plots, tlu 
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yields of which have been separately weighed and recorded, so that 
a considerable amount of information as to the capabilities of (In- 
different fields has been acquired. Soil analyses of a very exten- 
sive nature have been made, ami samples of all the blocks preserved 
for future comparison. It has. however, been possible to earn- 
out a certain number of crop experiments in available portions of 
the farm, experiments in sugarcane cultivation, the testing of 
varieties, their period of maturing, behaviour to disease and so on. 
and the experimental cultivation of cotton and flax. beiim in 
chief of these. The ordinary work of laying out the farm has, of 
course, taken much time, but the necessary bunding, fencing, road 
making, providing irrigation and so on, are now nearly completed, 
and it may be expected that permanent field experiments can verv 
soon be commenced. The details of these arc not. however, vet 
definitely settled, but it is sale to say that an important part of 
the experiments will he permanent series, something on tin 
lines made famous by tin- work carried on at Kothaiustcd in Kn-j- 
land, but with special reference to sub-tropical practices and eon 
ditions. 

In chemistry the work has included the determination of 
available plant tood in soils. 1 his has been carried out largclv in 
the pot-culture house, a well -equipped structure which has been 
erected for work of this nature. The results obtained up to dan 
will shortly be published. 1 lie amount of nitrogen compounds in 
rain-water and dew lias been determined, m work extending over 
a year in each ease. '1 he published results show that the quanti- 
ties, contrary to what has often been suggested, are iin ereati I 
than those similarly found in Kngland. The subject of soil d railing 
has also been taken up, with the aid of lour dram gamn-s ereeD 1 
for the purpose. Ihese are solid blocks of soil, cut out and under 
pinned without any disturoauee, and they provide a means of col- 
lecting and examining the drainage water through different thick 
nesses of a measured area of surface. ( Jtlier investigations of tin 
quantity and movements of soil moisture have been earned on. 
and it is expected that some interesting data will be available for 
publication shortly. Similarly, an apparatus for determining lla- 
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iiiiantity iii i< l chamcti r • >1 soil gases ha> been perfected, with a 
view to obtainin'' information on 1 1 1 i < little known subject. In- 
vestigations have also been carried out on the conditions which lead 
to ail accumulation of tlm evanogeimtic glucoside. which gives rise 
to prussic acid in certain plants, such as sorghum (Aiulrojmjon 
Siirgluuii) and linseed, il.ni'iw nsitnh$xun'nn) so often fatal to 
cattle, and on tin- value of tlm recently introduced artificial 
manures, calcium eyananiide ami calcium nitrate. 

In botany tlm chief work has been investigations in plant 
breeding and plant improvement. I In- determination of the 
varieties of Indian wheat has been taken up. a very large collection 
of the Indian wheal' having been grown at Pusa and their 
characters studied, tlm almost invariable mixtures being separated 
into tlmir component types. Similar work with barley and 

tobacco i' also in progress. 

A commencement has 1 made in wheat breeding work, a 

number of successful crosses having been obtained. Tlm results 
which have attend' d this <-la — ■ of work in other countries hold 
nut considerable promise for similar work in India, whore little 
breeding lias previmtslv been attempted. The collection and 
investigation of certain fibre plants has also been commenced. 
The first step is to collect material for growing under uniform 
conditions, in order to determine whether the varieties of any 
particular fibre plant are trim t" type, and to isolate and examine 
tlm types. The value of these types will then he determined. 
Hibiscus eannabinus (/f/tsoni lias been selected tot immediate 
investigation. Other work includes a series »l permanent experi- 
ments on the cult tire of I m ban fruit', and the study of the \ at ieties 
and cultivation of cassava, with particular reference to the amount 
of starch and prussic acid producing glucoside present, the 
Agricultural Chemist collaborating in the latter investigation. 

In entomology and myology the work has naturally been 
of a somewhat different eharaeter. Since no provision tor these 
sections has. at present, been made in the provincial departments, 
the acquirement of information regarding Indian insect and 
fungus pests of cultivated ernps lias necessarily occupied a large 
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proportion of tile tlllie "I tile sections enimellwd. Tlmaoemilllli 
t ion of collections ami (heir ii lent i Meat i« m, ami the giving ,,i 
ailvieeto cultivators ami others regarding their pests, form mi 
important part of their work. 

In entomology a staff of native assistants has heen trained 
ami posted to different provinces. I lies, nu n are employed in 
Held observations of' the more serious crop pests and in urging M| . 
the cultivators tlm adoption of simple remedial measures. Slow 
hut real progress in this direction is recorded, aided by tie 
publication of a volume on •• Indian Insect Pests, which mav !„■ 
expected to promote the spread ot more common-sense views as 
to the origin and nature of insect epidemics. An attempt has 
been made to discover insecticides fatal to insects, but not. in the 
i|uantities used. to cattle or other stock, flits has been carried 
out in collaboration with Mr It. S. l-'inlow. The value of 'cm. 
crops in preventing insect epidemics, the inthmime of climatic 
conditions on their prevalence, mid tlm practmahilit v of utili/.im; 
beneficial insects as a means ot checking pests, were also rmpiiivd 
into at Pttsa. Purge relrretwe collections are being accumulated 
and identified with tlm aid of -prciah-us m Puropc and .America 
l Im special investigations included an cmpiirv into tlm prevalent', 
in India ot biting llies which mav act as carriers of disease. 
L his is a subject which lias reached great importance in nmdical 
ami veterinary science recently. Pitt'c is known of the speck - 
which occur in India, and a comprehensive survey of them may 
prove of great value in tlm discovery of the causation of certain 
human and animal diseases. A severe- epidemic of the cotton 
boll-worm has recently occurred in tlm Punjab and Sind. To 
combat this a large campaign was undertaken in the Punjab, 
the chief means adopted being tlm re-introduction of tJm natural 


enemy of the boll-won, i. a parasite which, there is reason t- 
believe, was killed out by tlm severe cold of the winter of lim.vim 
the burning of stalks and refuse, of the cotton plant in tlm field-, 
after the completion of the cotton picking season, and lie 
planting of try crops of hhinda ( If Th 
result was a distinct improvement in the crop in | 'lot;. 07. 
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In mycology tin: training of assistants for posting in t he 
provinces lias been started in a similar manner to that mentioned 
above for the entomological assistants. Little progress may. 
however, be expected from any efforts at present to teach cul- 
tivators to understand tlnm fungus pests, for a considerable 
amount of education i' ivi|itired before tin- nature and effects 
of these obscure and minute parasites ran be grasped, 
Attempts Imve, therefore, been made to indicate directions 
in which ( iovcrnioent may take action in stamping out epidemic 
diseases and also to find disease. resisting varieties of crops 
subject to s pi -i *i tie diseases. As an instance of the former, a 
large campaign lias been started in tie ( iodavari Delta to 
sfaiun out a very serious palm disease which threatens the 

extinction of palmyra and unit palms in that area. This 

work i> being carried out by lie- Madras Department with the 
necessary expert adv i. and a"i'lanee from lhlsl. It is hoped, 
however, that in thi' ea-e. material e.eoperation may eventually 
he secured from tlm ryois. The attempts to obtain a race of 
pigeon pea resistant to tic wilt disease ol t ! i i ' crop are promis- 
ing well at I’oona. At 1 ’iisa in\ estimations of some of the chief 
diseases of sugarcane have I -u earned i n. and a simple and 

eftieieni method •>)' el king " t-eil rot. tlm most serious discus- 

of this crop, has been discovered |{r>eatvh work has occupied 
1 1 Mich linn, as a natural preliminary to tile introduction of 
remedial measures in a country in which the crop diseases are 
large] v uiiiii vestigated at present. 1 he collection and uleutifiea- 
t ion of Indian fungi i» also a necessary pivliminarv to future 
work. 

The work which is being carried out by the provincial 
departments, as submitted to the Hoard, is so extensive and 
varied that only a brief reference to its main features is possible 


Ktl'.irts toward' the improvement of Indian cotton are 
receiving considerable attention. The attempt to acclimatize 
Egyptian cotton in Sind has attracted much notice, not only in 
India, but in the markets ol the world. L'hcic is no nod to leki 
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at length to this experiment, the details of which are probably 
familiar to most readers from the columns of the daily press Tin- 
success of its early stages is promising. Imt consideration must In- 
given to overcome the habits and traditions of the cultivators, 
which deter them from the labour and cart' reipiired in growing 
these cottons, and the ravages of the boll-worm, before anv consid- 
erable supply can become available. Kgvptian cotton is also 
being grown in the South Western Punjab A classification u| 
Indian cottons grown at Poona and an account of sonic of the tr> . 
cottons have been prepared by Professor Caimnie. Kconoini- 
Botanist. Bombay. In Bengal and elsewhere trials of these 
tree cottons have been carried out, without, as yet, any definite 
success. Several hybrid cottons have been produced in Bombay 
anti the Central Provinces and are being tested. In the Punjab, 
fifteen hundred acres were sown with acclimatized American 
cotton in 1D0G. and a substantial increase is anticipated this year. 

In the United Provinces a diiim stapled America. i cotton 

has been acclimatized and introduced on a small scale imai 
Cawnpore. Cotton seed selection is in progress in most 
provinces, the superior seed being distributed to the rv<>t' 
In the Central Provinces three farms are devoted to this 
work. 

Wheat experiments, particularly in the introduction oi 
improved varieties, are m progress in the wheat growing provinces 
In the Punjab some of the varieties introduced at Lvallptu haw 
found much favour. At Cawnpore and Orai wheat -breedm-j 
work is being carried on, search being made partieidarlv for a 
rust resistant wheat for Bmidclkhatnl. In Bombay similar work 
lias been initiated. At Hoshangab.nl in the Central Provinces 
wheat is under special study, and in flu-se Provinces demons, ra 
tioiis on the advantages of saltpetre as a manure for irrigated 
wheat are hem" "iveu. 

In sugarcane the farm at Samalkota lias done much good 
work in introducing new varieties into llie (lodavari l)e|la. 
Ibis farm is devoted chiefly to the study of this crop. Ai 
Mmijri, near Poona, sugarcane is also the chief crop and tie 
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work of tin- hum has exercised u wide influence on surroundiiii/ 
cultiv atmn. In Assam attempts are being made to popularize 
sugarcane growing. The Agricultural Chemist to the Mysore 
Government hns made tin enijuiry into the industry m that 
State, and indicated several directions in which improvement 
in manufacture ran he named out. The Hath process of 
sugar mtik ini' i' being taken up by cam- growers in the 1’nited 
Provinces. 

Tim improved cultivation of paddy, introduction of new 
varieties and experiments in transplantin'.; and manuring are 
being carried out at several farms in Bengal, at Raipur in the 
(Vntrai Provinces and at iiajshahi in Eastern Bengal. The 
etlicicnvy of r.i h is hoi no tested at l.otiavla in Bombay. 

Tobacco cultivation and eiuiiio arc being studied at Nadiad 
in Bomliav. ihmlignl in Madia' and Kangpur iti Eastern Bengal, 
New varieties have been introduced into Coeanada and Koilpatti 
in Madras 

The improv enn iit of potato eiiltivatioii in t he Khasi bills is 
-on- of tin- chief aims of tin- Shillong firm where new varieties 
■ire introduced, spraying for disease demonstrated and mammal 
experiments tried, Itisease resistant potatoes are being sought 
lor at I thurwar in Bombay 

Special firms have been opened tor the study ot groundnut 
at Palm in Madia., pepper at Taiiporaniba in flic same Presidency 
uni Tasar silk at Chuibassa in Bengal ( inuindnut is also being 
studied on some ill the Boinbav larms. At Kauara spice culti- 
vation is especiallv utulei ein|tiirv. The tropical (iardtui at 
Valgum in Assam is devoted to spices, drugs and tropical fruits. 
While temperate vegetables and tl’Uit are being acclimatized at 
Shillong. Rubber, fibres and a number ol exotic and Indian 
reoiioniU’ plants are receiving attention at Cuiiieshkltid fell detls 
in Bombay, where also there arc experiments in timt giowmg. 
A new economic garden for similar work has been opened at 
H.issejn on the sea coast north <>l Bombay. 

At most farms in all the provinces there are experiments in 
cultivation, manuring, seed rate, introduction of varieties and 
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similar questions, with a large variety of crops, including most n| 
the staple crops of the country. 

Seed farms tor the supply of good seed of cotton, wheat, jute 
and other crops lmvo been opened in several provinces. 

Of special enquiries mention should be made of tlm reh m 
alkali land investigations in Sind, the United Provinces, and tin- 
Punjab. Efforts at reclaiming alkali land by the applieai ion of 
gypsum, by drainage and by washing out the salts are in progress 
In the United Provinces a survey lias been made to locate sin.„ 
where wells may profitably be constructed and a special well-hoi 
ing staff entertained to conduct trial borings In times of scar 
city the assistance of Oovernment for these minor irrigation 
works has been secured, according to a definite programme. A 
scheme for a similar survey has been prepared for the Punjab 
Investigations of questions of soil nitrogen, determination <>| 
seepage in field irrigation channels, soil inoculation of leguminous 
crops and studies in insect and fungus pests are carried on at ( 'awn 
pore. Studies of root parasites, especially the sandal tree, and a 
survey of the wild peppers of the Presidency have been curried out 
by the Government Botanist, Madras. The co-operative system >•! 
seed distribution which lias been devised in the United Provinces 
has been described at length in the present issue of this Journal 

Besides the general agricultural work of the departments, 
mentioned above, several important crops have been inade 
the subject of investigation by special officers appointed fur 
the purpose. Those are indigo, tea. pite and other tihiv.-. 
The Indigo research station ol tlm Behai Indigo Planters 
Association receives a subsidy Imm the Bengal ( iovernna'iit 
and is under the charge of the Imperial Bacteriologist who has 
been lent from Pusa for the purpose. The nature of indig 1 
fermentation has been investigated and several improvements in 
manufacture earned out. (lie station has also been concerned in 
the extension of the Natal plant, which has revived the imlig" 
industry, moribund under the competition of artificial or >yn 
thetic indigo. Recently a scries of dying tests has been carried 
out which indicates a marked superiority of the natural over t li* - 
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.VHtlifUc product. A large number of other investigations eon 
with seed raising. improvement in germination of Natal 
ot( 1. cultivation. trials of varieties ami other questions have 
been carried out 

The scientific department of the Indian Tea Association is 
under the charge of a special oHicer appointed hv the Association 
ami maintains an experiment station at ll.-leeaka in Assam. It 
reeei ves suhsjdies from the fiovernmeiit' of India. Bengal and 
Hastern Bengal and Assam, limine the period under review 
investigations have been carried mi on the fermentation of tea. the 

causes which influence •■quality.' tin characters of the tea soils 
el North hastern India, several insect and fungus pests of tea 
litirlinliiig the mosquito Might, red slug caterpillar, blister blight 
and red rust) and questions of manuring ami cultivation. The 
value of the work of this department lias received wide recogni- 
tion from the tea industry 

Attached to the Kasteru Bengal ami Assam department is 
a special Fibre expert, whew work has been chi*. Hv connected 
with jute. A survey him been made, as a result of an extensive 
lour, of the districts in India which appear to offer promise of 
success iii jute cultivation. The extension ot the area under jute 
i> one of the first needs of tie- industry at present. as an increased 
demand Inis led to fraudulent watering on an extensive scale and 
die supply of inferior glades of fibre to the market. Experi- 
ments w ere carried out l<> determine the quantity of moisture 
naturally taken up hv |iile fibre umlet different conditions, m 
order to provide a liasis foi legislation should it he needed, 
lo i I mg experiments w eiv also earned out. Field experiments 
"ii tin- best season for sowing and thickness ot planting are in 
progress and trials of a number "! other fibres, possible sub- 
stitutes for jute, ban been made. Selection experiments with 
.I 11 !", designed to improve bolli the quality and yield of fibre, have 
"i commenced and will form an important part ot future work. 

The consideration of the programmes of different depart 
""•I'ts. from whieli the above abstract has been made, occupied 
,t " lirst two sittings of the Board. The remaining three days 
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woro devoted to the discussion of several mat tors , ,| | ., (j 

interest to all the departments. 

The chief' of those was the improvement of the Indian sn^ ,, 
vane industry. The available statistics show that the eoi,sunipti„„ 
of sugar in India is increasing, while there is „o eorrespoinli,,.. 
growth in the area under cam* in the country. It is .-t vu li.-i' 
recognized that, though India possesses canes. the quality of which 
is not surpassed in any country, still the yield of ran sugar p,„ 
acre as a whole is lower than in any other sugar producing count n 
A scheme was prepared, after prolonged discu-siun. of the dit,r 
tnmsin which improvement can he attempted, and was adopt, -d a- 
a genet al guide to the departments ot provinces in which t||,- 
crop is of eoniiiieteiid importune, .. This scheme is contained it 
the published proceedings and need not he further referred to her,-. 

Arising out of the grant of <; humid made by the Bntidi 
Cotton (.(lowing Association, the ( lover 11 1 1 1(-| 1 1 ot I III ii;i r< ■( I ill St >-■{; 
the advice ot the Board regarding the best plan for u-si-t in- 
cultivators in disposing „f small .piautities of any new line staple' 
cotton introduced into cultivation. Tin- Board recommended that 
the direct intervention of Government should he restricted n 
the earlier stages of any such introduction. In these early 'tac- 
it may he advisable tor (-Jovet nment to purchase the prodm -- 
Cater on. when the urea commences to expand, the assistant- 
private firms acting independently as ( b.vernmeiit agents any 
list fully he sought. \\ it It still large) areas ( loveftinient auction-, 
such as those held in Sin, I to dispose „f „ew!y intro, !nr-,l 
Lgyptian cotton, arc rceommeuded. 


The (piestion o| legislation for the control of at t iticial 
fertilizers, brought before the Board of was again cohsidn-, 1 : 
the Board decided from the evidence collected in the mcaiitmi' 
tlmt the time is not ripe for the introduction ,,f such legislation, 
though it is desirable to maintain a special watch over tin- 
developments which may occur m the future in this direct ion. 

>Sit Edwatd Buck gave addresses on two important i|uost: ,| ii' 
which led to interesting discussions. The first of these wa- dr 
utilization of river silts in India. The ,| U ai,tity and nutu"' 
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tli.-so Silts IS ii invest Ration l,y the Imperial Department of 
Agriculture ami liv the Dcolo^ieul Survey. Their acrieullural 
mine was testified to hy a numlier of inemhers present, and the 
discussion elicited many facts of general interest in this 
connection. The Hoard agreed that it is a yrave error not to 
utilize fertilizing silt wherever it may protitahly he used, and 

that silt investioatimis should he continued and 

extended, and that the eo- operation ot the Irrigation Department 
sliould he sought in the i-in |iii rv. i he second matter hriiught up 
iy Sir 1‘alward Buck, w;e the employment of Agricultural 
l.iiyuiei’is in India lie msiaiieed a number oj important 
1 ii'iniries in which the servii i- of traile d engineers nmld profit- 
ah|\ he utilized. I lie work which has ahead v lieeu (June in such 
'lireetimis as well hoi iiie. lift in^r well water l>\- power, check inj; 
'■''"■'inn and carry in" mu uiium irrigation work, though mi a small 
'lale.was appieeiatix. lv referred to hy several memliers. Asa 
I'siilt ot these indications Major Atkinson. iu:.. Principal nf the 
IDnnason t’olleye. Hurki. explained to the Hoard the technical 
'|Ualifieatioiis (■ < juin d for such posts and the irainintr neeessarv 
I" 1 ’ llm subordinate stalls. I he Hoard recommended the ipiestion 
t" the earliest consideration ot local department'. 

D! ' etcritiary mat ter* I In - chief .iishlma •<: was the provision 
"I Adder in limes of thmiu< . A nuniher of su<mvsti<ins were 
'nude in this eoniieetioii, and tie Hoard recommended them fur 
consideration ot the local d- part iie-nts. 

I In- aliox e stiinmarv ol tin- matters eopsidercd at the Hoard 
'• Ayi ieiiltllii o| Itmr. cjves somi indication of the w ork of the 
'lllt'-relit depart nielit' and special otiieel's. It it is reuiarkahle 
'■'tie r lor the amount of experimental and research work projeet- 
"I than as a record of impno min ills actually accomplished, this is 
I'lutlv accounted for h\- the fact that the Hoard occupies itsell, as 
:| T' ely said, more with tin- fu t lit a I halt the past. It is also. 
lii'Wevcr. in a larm' measure dm- I" the reeeiil I >t rt 1 1 ot systematic 
"si full ural miipuiT m India, and it eauuul. I think, he denied 
'Itm the infant departnieiils shew reuiarkahle siens of vioour and 
^ ,:l! tln ir fullin' careers an- full "I promise 
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Ihljf t' i'll I'iis i. 

Ixi>lA i> the liollie of t U ■ ' |ocl|st*. which ;lle periodica 1 ,’!' 
destruetiv e to the ct'o|K ami arc familiar to agriculturists in tir 
tracts through which tlmy pass. These two >pceics ditfei r 
habits ami lilt-history and arc cheek'd by diverse method' I 
order t* > lacilitate t heir recognition. w e rej noiiuce coloured j .l.n . . 
of these insects, and this short article i» mei'lv an umplilieaii”' 
and explanation of the plates. 

1 * or many reasons it is important to he aide to icnie 

locust and make ipiite certain which one of the two kind' r 
is; knowing this, it is possihle to predict what will liapp 1 ' 
whether damage is to In- anticipat' d, whether loeii'ts at* lik> i> 
to lay egos, and whether anv precautions are possihle. Th 1 1 
are great gaps in our knowledge of locusts which we hop’ r 
till if readers o| the .loitrnal will report every flight of loeii-’- 
they see. for this, it is absolutely necessary to Im- aide t" ideiit;!'. 
the locusts with perfect certainty, and We hope that this »:.• 
be possihle by means of the plates. 

A loctlst is a grasshopper winch multiplies excessively. I"! II- 
swat ins and migrates, passing over long distances and sell ! s 1 e_ 
here and there to feed. I here are authentic records ol "iih 
two insects in India which hehave like this, hut there is no 1 1 . ■ - " ’ 
why any of our common grasshopper* should not do so. If tie n 
ton the leader finds a swarm of locusts, tin- individuals of whirl 

do not agree with those represented licrc. we hope Im will !«- 

specimens to Push with a short report. There have been n | 

of a green locust in Orissa, of curious locusts m Madras, of th lit' 
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uf til'' Central Asian Locusts (-<niiin<r into India and so on, and 
it is desirable that tlicso shoidd hr authenticated. 

Plate XIX represents the North- West Locust.’ This insect 
.A t ei ids I'nim Algeria t In < ■u^L Northern Africa. into Cvprus, 
Arabia. Persia. through Halurhistan. mio Sind. Kathiawar. 
Rajputana and tin- Punjab. 1* rum the last lour areas it tiles 
in vast suarnis over Xortlciu India, into the Western Himalayas, 
into the l imed Piowne. s. H. liar. Helical, and up the Assam 
Valley to the Hast.-rs i Himalayas. Calcutta is visited only 
in easionalK . and i> perhaps 1 Im S. nit In rtt limit of its U'ttal wan- 
derings. (though swanit' have h. . n r. corded trotu the Godavari 
Delta), while Assam, which i' also only occasionally visited, 
tornis its eastern limit. 

In the living stage thi' Hi-' in two colours; when 

it first aci jiii res win”' it i~ pink vv iih a purplish tinge , Plate XTX. 
fig -Jill; 111 this Siam- it tin ' m-iively and for ore, at distances; 

ial.-r. when it is about to |V| Illce. it hocuiues yellow (Plate XIX. 

Kie. | I and. since tin femaie, ar. I'Uidein d with egg'. it now 
llies mot e »lo\\ I v and lor short i r (list at tet s. 

Win n a swam, of yellow locusts is egg-laying may 

i„ , \ | n .a til, I ml . I tefi at this occurs, tiny v ill settle and mate. 
A characteristi, ..f this locust is that it lays its iy;> in sandy 
j .fa* *e s in tan Iv dt \ loose soil large nunmi'i's lav then eggs 
'om thci in otn- spot, and om tiny tind a- much a> a maund ol 
eos laid iii a feu suitable -pit- included in au area ot a tow 
a.., vs. A single i o'o ehtst.'i contains ahout 1 'eggs. and weighs 
about I I ..rains; , see, ot eggs totals about a lakh, and a maund 


th. ait 411 lakh'. 

Speaking genet allv. there are m India two broods of this 

insert yearly are laid. say. in February March; they 

hatch in about six” seven weeks depending on temperature ; the 

j i • j- I inuli'r« , 'o sl\ Ol* s(‘\ . 

t 1 • ' | » j >* ‘| >. llVr f 1 1 1* anolll six \\ « t’Ks <11 H I uii'ii i ^ 

at the last moult the winm il ins, -e, appears, and after some time 

dies avvav. lithct, hv.s for about three , inn, ths.liccomittgycllow 


|S | ' ■' 
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after about two months, as a rule : baviny mated and laid i i yj 
it dies. 

The essential features of this locust arc that it lives in ail 
stages onlv six months, that its hoppers pack 1 ti t < • swarni' and 
move about, and that it is printarilv a desert insect, an insect t lint 
lives and breeds in dry hot places and not in the moisten parts n| 
India where vegetation is abundant In habits and eoloiiritn 
it is specially adapted to this life, and we m i lT 1 1 1 aptly term it t i .. 
“desert locust in distinction to the second Italian locust. Tin 
fact that the hoppers pack into -\i anus and nuo e is siitlieieiit Iv \\ . 1 ! 
marked to enable this locust to he i 1 1 1 1 1 1< -d ia t • I \ leruyni/.ed in thi- 
stao'e : no one can mistake an army of tlu-se little dark oo|om, a 
insects as thev pour alone tin soil, and there need he n<> hesu ;t 
tion in identifviny stt.-h a swarm as tin- North-West Locn-t 
I Plate Will ) 

Tin Bombay I list I' so ca lied as. iii 1 1 ' ca| iacit V of a |. u u-i 

it occur' chietly on tin Western tihat' and in 1 1 e j • . h I on 1 1 i t e_ 
districts. Its last occurrence on a lar“e -cal* was in | m i. an.i 
an account o| it' habits was published in I '.toil. I This Iocim 
represented in Plat'" X \ I. X\ || |i Will be seen that 

colouring varies extremely, and this i- the principal reason whv 
has been col 1 1 Used 111 the past I Ills 1 o i ■ u s t Is til's t seen ill I let' .1 .. 
when swarms an found tlviiej ■ at thi' lime it | M s the on)" ; 

iny shown in J’late XVII Xoimallv the iu»ect n iaiii' t! - 
colour until death I ii almost any part of 1 1 alia t hat is siifliee n’ ’ 
moist and wooded, it will he found single, in small numbers, ju- ! 
like any ordinary grasshopper. In s>m> vars. a« in I !*(»:'.. 1 

becomes abundant. il«lllne. tile ili'tiuets "l a Inetlsl. ^at 1 " • ' 
loyi-ther ill loose sHariin and mtorales iniloi 1 1 1 1 1 a t < I v w> kic 
little of this locust except from tin I'.m:; outhreak: in 1 1 • « ’ 
year these swarms concentrated mi the Western (dials, a- tic' 
did in previous recorded outbreaks : tin- initiation to tie < i ho ’ - 

took plane in November, and it was loimd that these Inetisls Inn 

\» pn-.ftii k ji ■ ► *.s » t In ,i s | , J i < , ■ i ,|..t;;.! ' 

• ' 1 1 1 J 1 1 V .' iiri'lfj •.'■lilt / l< •’ :-i..tl 111 I he |.|t si-nt I . 1 ," 

' - ' ' 1 ' \ 'I ‘ • i I * *•» . ['■ p II t II: ( K ! i ' - ' ■ - | '• t 







I.ljrl STS IN I XI 1 1 \ ' I.KHtHY 


-41 


j„ rulin' il VIVll! I'nl. ; l - - 1 1 ■ ) \\ ) i III I ’Ini' X \ 1. Kin. I ’J . Uc m;lV (.7(1) 


llli' ill' 

!S\\ ariniii 


nr. 

.1,1,1 

Ul- sHl'|||js(. it' lllljl'l-t t 

n I M - 

-imply 

I,, I'ai-ilii.il, 

-\\ ani 

i m •_ 

iln 

• -Ua--|i 

i-fs l"-ili'_; all).: t. 

1 MM* 

li'.lil a 

|,,i|.- ih-tam- 

• ami i 


tin il 

i*- .-warm. 

I' IT, In ViY' llil 

mr t" 

M mail. 

lllrsi- |i ,,'llsl 

- Kit »\ * 

.1 ; 

ii„ an 

tli* t'.ifi 

'Is ill af.-at an 

arm-. 

,1, I'nliat iii'_' lln- In 

*■- : in 

M. 

ii.-|i 

1 It 1 ‘ X <•. *111 1 Ill-Ill-' (1 til |||||\-| 

■ <mt , 

: 1 ) H 1 til 

, \ s|i|-.-.-i,l ■ 

i> tar 

l!"f 

•th t 

i~ Alim. 

•dakad and I'd; 

ujmr. 

i- tar 

;,s V 

i-j'in . 

ala 

1 snntli i-a-l 

ml" Madra- d)>l 

:rii-T>. 

Tli* -warm- tlpii 

I.n.k* 

«!' 

. tin- 


'I'l'-ail nut sii,o|y ainl 


i,|. |\ .listlil 

»i n • < 1 ■ 

*\ »• 

r a 1 

^ri-at ar» 

a In >oinr f jj, 

'• t'l-li 

• il.iiriii'j 1 x • I'lit'-' i" 

a • 

■ill'. 

-l a " «•" 

i"iir. tl/. dull v 

vllim 

• I ' [1 

,,r ,ir\ . Tn 

I's. '.||1 

I in ill, 

tu.-iji iril \ ill. I'-il i -. 1 1 1 

itiiiii” 

• i u a ! h 

.il in, a, ,.i 

I. S' ' 


Il\ illitil this 

1 luimatif 

'll W||S 

! : 

in Mm ill. 

'Ill-Ill-. 

: “i 

all • * 1 1 1 1 < 

;• '1 t" III,- liarl; 

'■"ll'lll 

*.|i< «\\ li 

in 1*1.111 XV 

1. Kin 

1 

a la 1 

* il'll ill' 

IT Ill's i-aill' , , a” - 

laying 

■•"iiiiii* 

iii-.I Tin- 

,-a.nin 

ii- 

u ; t - 

tii'-h .it' 

• x t r. -in' xalii' . 

as th, 


S' I 1 lill. .HI 1 

In- u • t 

- 1 1 

• llll.l 

\\ a- \ '1 y 

■ litli'-illi n, s, , 

Wi- 

-..11 tl 

l|s til, '• U . 1 

■_ 1 .Hill 

.1 «• 

i'ImIII 

-iii.i : 

i s. n. i! lli. j i ; 1 1 

ll IS.- nl 

■•‘I'ci a 

ill,. 1 T. 1,1' 

.. ,-l ul 

a n 

r l 

I'll MM t 

In v. • i -"li A 

H -- 

■ i\ in- 

•nrii'l lia- InaliV « 1 1 * in 

i- • 

"I" , m!; > 

ini >1'. mnl in 't 

,1' III, 


\\ . St |,n.U 

si !UTI|S 1 

[M II- 

*■ < • . 1 1 > U ' 

”1 s.-lll'l. s ' till' 

lin-ll't 

'"■Min' 

,1 ill, Ini. ' 

1 1 in 1 1" 

-1 . 

•Iial')i 

.1 11 t" 

i , ina n mi', ' h ' 

•1, tin 

-.it], 

» i|> H la\ in; 

> ■ 

1 

Vj L! ' 

.aViHj ta 

k, - ] ii.u-i alii 1 ti 

n Hi si 


lam Hi .1 IiIm 

. .UlU 

. 1 

In i -j 

1 1 a 1 r 1 

1 jn s|\ tn 'I ' 'll 

w i-i-ks 

' H 

|.|i. | s anil 1 i 

i* "tiu 

ina 

1 1. .rl|s|s U.M 

li\- tills till!. ;l j 

1 ,1,-ail. 

Ti, I, 

"IT 1 ' 1 ' 

t 

I 

M - 1* 

.a,, did 

||.,t |'ank ill!" ' 

« ,-inii.'. 

n; i • 

inaili. ,1 'in: 

J\ in 

f ! H 

U 

- u|-r. ]| 

-J 1 ,(ss |(|s| a- n| 

ilmary 


is, I,. Ih riiil.s \|Y W "- limn, ill- I- i "'' 11 

Tli. h^ut. - w !■ |. liul. .1 H"ii -|>. .-ini* ns v.-ry , Tivtully 
I . .1 ilurili- I II. null'iv.lk .4 "1 s| ni'Il t Irtl s !>■•!> 

.■ ,1 in r:^ Mini ].. r t .ill' i II M si,-,.,, il w,.nl.l hau- 

i, i,„t„issil,|,- I,, 1,-11 xvln, -I, ,T all lla ■-.■mnlil "I-K 




ACKUTUTK.M. .HH'KNM. OK 1NHIA 


| II. Ill 


-J4-J 

them to he iniinediatelv lveoytiized when this locust occurs ayain 
Tlu' hoppers ii u ml t as a rule seven tunes ami then are winy, d. 
etneryiny in 1 Vtoher. 

The essential feat tires nl this locust an- 
il) It is normally a yrassh"ppor. hut uln-n ew-i-ssii ,.ji 
abundant hehaves as a locust. 

(•_!) It hrceils normally in forest al i as, anil most abundant h 
in the forests of' Kantra ami (inn. 

(o) Its total life is uni year, 
i 0 H 1 1 | >| n-i's do not pack inti i s\\ ami' 

in) The i-yo-s ale let laid in "in- place hy a nuinhi r 
locusts hut. as a rule, an scattered, each loeiisi lay uc_' m aiiv sp.a 
it finds suitable. 

pi) Tile |o, -IM chalioes eoloUl la ie, 

(7 I Keys ale always laid in m-i s,,i|. i . , i in dry earth 

sand. 

t>) Hoppers i lie in a drv a 1 1 1 a isplc-n and can 1 1 - • milt 
very nmist places. 

1 he description mien alioii show s how ei'i-at ts e,, 
distinction between these two insects and how important it n n 
he a hie to distinguish tile I laeu s and apj m a ranees ot each In t ! • 

• try areas of Northern India, from Sind to lie- i’mi|ali. 
Kathiawar, and in Northern Ii ijputaiia. tie North West l.o,- , 1 
alone oecnrs very eommmilv Tin- Homhav l.oeust mav he tm; ■ ■ 
111 forested alias, 'Ill'll as Kllltl (and is doubtftlllv recurded e 
oceuniny t lief m last swarnisj. Imt will not h, fouiid. as a in 
where tin Norlh-We'l I ,oeit't hived'. 

I loin Ahne-dahad soilt award'. tltroiiyli (lil|aral. ( t , l ’ 

1 1 1 di;i. tie ( eii trill I’ i - o inees and IJi-rar. hot h lueiists • i . ale 

is in these area' part ieulark that it is all important toln e -- 
to dtst myitisli whieh loeiisi eom poses tie- swarm T h» ■ i ■ 

hc-eti tie- yreat est eontusn in in tie- past , and in ! flirt, when sw m no 
of the Homhav Koellst Wi fe llviliy south to tile Chat.'. sWa-m 
of tie- North- >\ est Loeitst 1 1 e w o\e| t II nil Kathiawar to Sir "■ 
erossmy tin path o| the toiHn-i, and passed on eastward' - " 
India, yiviny rise to tie- heliel that I In- |m list - w er -, inoi iny > '- 1 
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So lar as .)„• scant v records m,. tlu- locusts. south of a | ill( . 
,lnl ' v " lr, ' ni n,, " ,l,u .v l" C.-iloulta. should l„. th,- Bombay locust 
:t lulr - l ’ in 1111 Locusts lit" Madn.' really an'. < J< ■< -s imf 

and A»ain. , itber U- u , t miuht 
l,u ' ""I"' 1 "''’ i1mI i| "' Honjliav Locust isn.it tlicrc known 
ill s\\ all I |s. Imt that the locusts arc the Noll |l- West Locusts 
'*')••• !' , ^ n U*'t hi'nil If/ s<> I/Iiusf if r^i/mtr. 

A Cleat deal has he, M written about tin s,, two locii'ts. and 
''UVe llnlieated the '.lILllt | , obits ill the lives of each I I.||t 
there are some ji, dnts on which w, an still ignorant. This is 

I'ilt t ietlhl t 1 \ the e;|s, with I I card to th, movements of these 
swarms o| locusts, and unless I’m m,,|, lull and accurate records 
'•an he obtained, u> shall not he able to trace individual swarms 
■'leross India. Tin- I e eiiil.al mioratlHi' of tin- Xofth-Wcst Lncttst 

ate still la|ce|\ 'hl'oltded 111 InV'iee, when tiles, Inctlsts |ie||l - 
"ate into the moist areas of Lower H, iio.d and Assam, what do 
they do | ),, t he\ seek a let dry area in which to lav roes ' 

l*o they turn hack toward' North \\ • ~t I inlia. or do thev [iiisli 

" ll in t i a- \ at n hoj ,e of tindttiu sandv desei t s I In-s, and other 

ft- 't ti iii~ remain iniiiii' w , -r, -d to t ] ii' da\ and nitteh remains to I „■ 


lln North \\ ■ s| Loeii'l i' al',, the ],,, ii't , it' otln-r eountr;,-' 
httt. so lar as \\e know, the Bombay Loett't i~ mu known t , ■ occur 
!| i 'U at ins .I'.w lietv I halt in India lie (',-nlial Asian Locust 

"■Ills Hi India, hill we believe II \ el ill swal'llls. < hie ot'otlf 
‘Inin, mist insects istln Black spotted I >ra"ho].|ier. lieu red in 
I'late NX ■ ill i JUKI ii | I hi" \\a" n»n>taiillv s rut in a> a lui/UM ; 
f U’[v l"U.if !• linit. ,,(<< r: n- n|' l 111" illMVt having Uni ttHllul 

: il ha" Uni fhuml aU-mUd 1 • * tlm Hi mi hay 

‘ •• “‘list . hij( no > \\ ;ii’ii i i*oiii |u»>« ■(! "I till" «;TasNhoj»|H »• has Uni 
! ’ • ■' It *tl. \\ t ■ fillin' l! lu-ff Im r;illN' It 1 " tile lll-sri't liiiist llkoly 
! “ U takrn t« »r a hmM : it is t lit- ihniivm in strimtutv 

ajipcaratirt' !«< tit'- Hmiihav Lm'iml "I all «»ur mnnnion 

U- i'ls.s]}oj>j n-|s,. 1 1 1 1 1 U nil'll l'!‘il/iij< ■< t'nhuli’. I" (’MllllIHUl t In < million 1 
u "- f'U 1 1 i \ at « *< I jiarl" "I lmha ami n« *i 1 1 ia 1 1 \ IrriU "U 
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III nil eases of, l (lolllitflll locust. t-< tin tile specimen will 
rliis pinto: upon tin- wines ami not*' if t lie laree < l< -licati low * i 
a in”' is yellow. 

I nfortiinatelv tln-ic mm* single structural feature 1 1 ■ ,- * 1 
separates a lorllst from a grasshopper. ami tin* reader will liml lat”. 
insects that look like looti>t>. hut * 1 " not aorcc in appearance witl* 
the insects portrayed here l nl< — tiny mv in swarms, they an 
Hot locusts : if tlicv arc in swarui', care i' rciptircd to male 
sure that one c'l'ts the real insect composin'.; the swarm. It is .1 
'Utprisine tact that *jra"!iopper> * >ft < -i 1 attach themselves 1,, 
the fringe of a locust swat in. ami it is m iv easy to assume tha: 
one ot these insects, u h i« •} 1 on*- finds after a swarm has j ,.»ss, , i 
or which settles mm a 'Warm, is tin real article, when it is oiii\ 

a cltam-c straoeler or a hanu ,, t "ti. 

We do not pfopos.- to sav auythiiiu aliotit rcinedii ' To d. .1 
with locusts i' imt a matte) lor an individual. hut a ipiestion . . 1 
co-operation and e||oi 1 on a lure* seal* The North \\ * ' t Locii ' 1 
is dealt with siieces'tiilh I a -1 n 1 1 1 1 . me, ms in Northern India, ami 
ail account lit tin measures adopted against the BoitihaV l.ocii-' 
i' ' 'ti record. 

W e trust that any reader ,,| the Journal win* s< a 'Warm > 1 
locusts and ti 1 II I s that it is tin H" 1 uhav l.oeilst will help l'\ 
report mo it irlirfirrf hr 1/0 /if In . that aliVoUe timillie a swarin 
the Xofth-W 1st l.oeltst allVwllele ir.lsn/t tin tlrt.tr /tittle "f 
' "ii/iik N on/ . I\ti 1 imttin'i it ii'l /\tifh ,u //■// r will repoit the tact .11 , 
state tin- colour ot the h nut s| ; mid that anvone so hmk\ ast" tine 
a 'Warm ot loeiists not a;_:Teeino with those Imun d here will '• 1 
a' many as pi issihle w it li lull details : and linalh, should am 
he so toi Inuali /is only to , hi a swai 111 of locust s | hat al * ■ •• 

or any otln r colour than yellow, red or pink. In- will ivini' 
valuable assistance by reporting the mat l' i b\ w ii e spi cit\ in . 
tin- exact loeaht v 
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.STEAM THRASHING IN INDIA 


Hv K. sHKAK KH. m.v , it>c . 

Im/rrinJ .| |,W< /■<,/, Mf,. 

Stkam t 1 h;i.- 1 h l' .ii*' ii"! u 1 1 k 1 1 ' > \v li in India. Ian hillicit,, 
their use has |>r;n-tifall\ 1 •••••n <•■ ■uliiK il in |)lant« r- in Ueliar. \> 
i iiit- time planters. wild,, tiu-t * >ri< lay .done t In- Dank' , • f t h , 
homoes. "lew ■•very mid weather stretches of win at. mn-t im< » 
several miles iii i \ t < lit. on tin- Id w lands tloodcil 1 • v tin- riwi and 
fertilized I >v deposits nf ri\ ' r ,ilt. I ,ai m- areas nt‘ • ,at , w e|v aU,. 
crown to satisfy tin- d> maud • *T tin- < 'nmini's.uriat I >< • | <a 1 1 1 1 i«-i i : 
and owners of 1 1 « ii\i-> dfin-i ally. Edi tlnasliiny such crape 

yt'iiwii an a lai'd'r scale, steam tlira-dct' were in utv oeiieri; 
Use. '1 In- ai,as under wheat and nal'. • -| e i -ia 1 1 \ t lie hit lie ■: . 
have tin >ln v ai ion- i-aiises i |e, ■) j 1 1 < •< 1 in reeenl \>ars and llira'le- 
are perhaps net now seen s,, ofieii a- tormcrlv. hut the tael tire 
they have hecll l|s"d 1 1 1 sc r n ill'lderaMe an extent. Ill a d 1st I ■ 
where lahoiii is ehcaji and e(iin|iarati\eiv | >1< -n 1 1 1 n I . Wdiihl st ein : 
indicate that then may he an api-muo lor them in India 
districts where hiiye areas o|'eo|i| weather cram crops are ,_,|ou 

At I ’usa t lure are Usually ala tut two hundred acres 1 1 ud> i 
eold weather cereals, — inostlv oats oi'own n, supply straw ai 
cram to tin* work bullocks anil the hrecihuo herds which loccile 
ayynyatc ah. ,ut two hundred head of cattle. It was fain n 
impassible, m the sliori season u\ailahle lor thrashing, todee 
with such a la roe ipnintitv of eiop hv tin- mdinarv emint'' 
method ol treadmo out hv Imllocks or l>v hand t lirashiuc. ami i " 

\ cat s iioo a laroc thrasher was purchased. As it was cousidci d 
that some liitm lnation alioiit the workino uf this machine mud'i 
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In "f ” * -1 1 1 -1 i 1 1 111! i • — t . I lllll- W HtTallgi'd till- Vi'ill' 1 " Test it 
Jlfililist till - cotintiv 1 1 1 1 • 1 1 1 ‘ l III ll'i-ailili" nllt 1 1 V eaftle. 

Tin- t uliii-h was supplied hy Messrs. Marshall. 
S"ii> Cn., Ld . I lamsliornuoh. lias I n 1 1 spn-inllv designed for 
1( ,,. in Imlia. < 1 “ la t > ■ X X I . I It is Imilt nt seasoned teak and is 
mi ill 1 1 1 •< I "ii la rife t r.t \ i - 1 1 1 1 1 wheels whieh ,-nahlo il in In- readilv 
lllim-ll ll'nlll pi ire t" 1 1| :i' •< \\ itll a I lll'Usllilin' illlllli three feet 
.viili il ri-i luir*'" a jmitalili- ■ 1 1 1 1 n • nt live minimal horse power tn 
ilfivc it. Imt at Fiis.i an nli I ■ i"lit -lun se-pnwi i . -iiyim- used tni 
pnmjiina is ,-mplnvod I In- <1 m r;i' -t t>ri-t i ■- t ■ a t u t • nf tin- thrasher 
|* a d> ill 1 1 1 1 ’ I'l || I* i straw ehn|i|iiny and l-iiu-mu a] i| lafal Ms hy which 
die straw, af'tei liaviii" iln- t lir.i~liinv drum. i» '■niivrted intn 
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west winds ivpiv late in arriving ami when tlu-v iliil cmne did llllt 
blow steadilv hut I'liiistniitlv alternated with moist east wank 
Tlir result.- ill' tin' trials. therefore, am imt •root! lor < -i 1 1 1 « t ..| if,, 
methods tested. hut tln-v possess a certain i-« >ni|iar.-it i vain. 
Tin- trials extended hvi'I' seven days. It was Imped to k.r], 
separate mronls tor east ami west winds. hut in [irai-tn-o this «:i. 
I • 1 1 ii I to ho impossible on account ot tin- ImijUi-nt chanoi >. 

The tfciuliuo out h v 1 Hillocks was ilotn- in the ordinal v 
wav ami tn-cil not In- ilo-cnhcil. (Plate XXII ) Pli-- total i|ttanlit', 
of ora in trodden out I ■ v three pairs ot hulloeks m seven davs w; ( . 
thirtv-seveii and a half inatinds. I.aktuo tin- cost ot’ hulloeks c 
six annas per pair and tin two na n working in attendance at m > 
and a halt' annas each this work' out loan axeiaye cost of ai-eir 
litttr and a halt anna' per tuauinl ot o|atn I <• tht' one anna j no 
1 1 mu in I has to he added tor \\ mill >\v ill” . inukilio the total o.,c 
five and a halt annas poi maund Ihi' i' rather a In-av 
chat ye for winnow iny. Inn tin- wind was lit till anil uncertain 

The unfavourable weather wa- disadvantageous to t ie 

thrasher than to the count rv method o| thrashtuo. With men: 
weather jainniino was fmipteiit, mu in the thra'hiuo drum Imt 
in tin- htatisino rollers d. ~ei ihi-d ahow . and w henever t hi' tool, 
place, the e||oj||e had to he 'topped ami tin el.sti lletilio luaterm 
removed, inv olviiio considerable ]o>> ,| time lint elianms 

wind weie inori fruitful of trouble than even a stead \ east mul 
chiefly on account ot their action on tin- leather holts h\- will' ! 
the various parts ot' the thrasher are driven With a drx witni 
these oi-t slack, with a moist wind th_;ht. involvino j,, ejtln-t ' -:i'- 
considerable loss ot powe r and lossot him- in making tin- m 1 1 ' 
stiry adjustments. 1‘iirtln-r. tin- alternate expansion and coiii -i 1 ' 
tiou imposed a heavy strain on the holts as a result of wli'n-h d" ' 

! n-< jU'-nt Iv hroke. It uiiylit lie worth while tor makers ot tin m 

ers tot India to consider whether it would mil ho possih - t" 
obviate tills source ot trouble h\- providin'.; some siihstlUlt' t" 
heltiuo such as endless chains of tin- bicycle pattern The m - at- ' 
initial cost would, no doubt, he tin- chief obstacle. ( hi tin- "'l''' 1 
hand, it must he remembered that if one belt out of the 
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" rs " " S "' 1 l>r, ' 1,ks ’ th " thn,sl " ?r -toj, work until this is 

repaired or replaced. Breakages of other parts of the thrasher 

" vr, ‘ lew ami insignificant. an, I were usually caused hy some 
foreign suhstauee entering along with the corn. 

1,1 th " tri,il " th " " ml "'irking day for the thrasher may 

be taken as eight Inmrs, hut on account of stoppages for the 
reasons detailed above, it was actually reduced to an ‘average of 
•' ix a '" 1 ;l 'l u:lr,, r !l " ,l,s the seven days. The total amount 

« n,in ,|, ' liv, ' r, ' , l this time was one thousand and 

ninety-seven mauml-. giving an average of one hundred and 
fifty-seven inaunds per day tweaty-live maumls per actual 
working hour. This is a very fair outturn. Imt low when com- 
l ,!U, ‘ , i "'th that ol thirty-tour inaunds ohtaiued in a measured 
hour when a good west wind was blowing. Coal and wood were 
used as fuel on dim-rent days. The consumption of the former 
averaged twelve mounds, of tin- latter twenty-four maunds per 
'lay. \\ ith coal selling at -e\vn anna- per mauml and wood 
ai twelve rupees per liimdred mauml-. rhi.- -hows ;i distinct advan- 
• iu r, ‘ in of the latter, imt t 1 1 r • ditloiviioe is hardly appro* 

'•ial'lron the total co>i <it working th.- t liras] ior. ami with wood 
l> ^ ,r Kisk *d tin* is oniisid( raltly ifivator. Tlio following 
ii'^!rar( >hn\vs an awpa^r dailv < *• »s? 

1 i It*-. I 

I Kid-man «. Kc. '»•;* ... 

I < Mhti.il: R-. o.;t 
»» .Men <1 r.iw it ig .ii «. 1 niviiij « %i*»r 
'• M«*n f.*i k 1 1 > _ -i i.al fi t 

l k.cpi,; 


r I'.ii.fi Re. 0-2-ti 


IK A. r. 

l o o 

0 3 it 

o 0 
*» r> M 


■ ... 


Mr 


; flii.i-lu r 


I-:. 

i nr . ■! ' !S : 

2 Men r<'m-'Vinjr . i\jng t R.- O.-J h 

- Men a! t »‘inl nig e| 1 1 1 lug- R. ••-2 f 
I ’ I *.i!iinls rnal R. 0 7 

3 "l ' Inlirif « I ini; --R 1 K- " ■> 

• '' J'l fVl.lt i- >1! til. it 1 t p.VB * • ! t lit .i*h«»r • 1 ; 

•iufLlis Jfi .in ii :i iii I . Hig i.ikili :i> w 

;unt , f Killin'- 

t ,f O il.'ivs per tiitiiniii 1‘ciiii* !;ik' t 
(a* il Msfil {..» <t hr-i‘ w-rkl 

l«*liiiiL: <• K* li"i f.n <>f th' ,1 iv- 

IlltcrcMt nil i .Ipit il (Rs S.nd'l lit 'Y 


0 5 0 
n ft 0 


» , n Ik. 1 . .‘‘00. 
■i king pci i,-l 
i en Rs. 
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0 0 
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This for one hundred ami fifty seven niaumls gives an a\ c i;,.,. 
cost of throe annas eight pies jior niauinl. or ii' the item p, 
interest he omitted. two annas two pies nor mauinl. 

The straw bruising apparatus worked ipiite satisfactorily, 
producing Win*'/ in every way ecpial to that given I >v tivadiii" 
Kxeept tor jamming in moist weather it cave no trouble ami the 
was remedied by lighter feeding. The sifting riddle working i: 
connection with this recovered ipiite an appreciable iptantitv 
grain. especially in moist weather when thrashing i> impril.w 
and unite repays it' cost. 1 he self teeder worked admirablv n,. 

largely gets over the very great dillieulty of training li, s ; 

feed evenly and uniformly. It i' probable that it increases if, 
daily outturn by at least twenty li\e p, t cent. The geiiy 
delivered was a nice clean 'ample, ipiite free from the dirt t- on. i 
in that removed tfoin the thrashing door. 

One point in regard to tic working of thrashers in hot Tv 
weather tvijuires special notice, and that is tlm considerable l i-T ' 
tire. This may arise, either from overheated hearings orfi-ir 
spark from tin- engine or even a hookah falling on to the di v >t ta- 
in several instances in Behai tluasliei s lctv e be, it completely bun: ; 
down in this wav. and some planters for this reason will otdv h r 
machines built on an iron framework. The risk of tire. Imam-: 
is not. very great it reasonable precautions a iv taken. At l’’ - 

the practice is to stop the engine at tin end of every I '• ' 

examine and oil all the bearings. Tim ••mgitm is set up m -n- 
a way that no sparks will blow toward' tit*’ thrasher or the 'ti e . 
smoking in tin- neighbourhood isstrietlv prohibited, and a- a tr 
precaution, a score or so ol earthen pots or empty kerosim ' |, s 
are always kept alongside filled with water. 

Looking at tin* results described above, it ts reasoiiac : ' 
Consider that, in certain portions of India, such as the I’tinja 1, l! '' 
the Central Provinces where large areas of wheat are m '" !l 
there may be a future for tlm steam thrasher Its great i ’ ,:i 

cost would no doubt make it prohibitive on all but very u.-’ 
single holdings, hut were it worked by a business firm <' 1 
peripatetic system familiar in many parts of Kugland, there • llr 
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!" I' 1 ’ no I'l-.i.sriii whv it -Inaild i|. ,i , | , .. . 

!‘") "ll.ll alnl '-Ui-CIv — -tu] 

It is iatli.1- at. . lul.-M.u.- ma. liii,. hut a o,„„| Mut iv,. w ;|] 

,,;„lilv ma>tr, it> worl-iiiia ami „ium,m That at ]'u> u wa- 

""I " ''' 1 i " 1,1 >.-r u|. i, y ti... „i, t h,. 

i; ‘"" "i'll I tint a-MMam-,. than that .|.- r i v <-<| 

' * ' 1 ' ;l " lllu ' tl ' l ’ , d '■•>lalo 1 , u ., ami n ha- -in,-,. UIK l,. r |,j s 

, |iniv ' ,l1 1 ' U|1 ' !' art> al " "tamlarili/.i-d ami iniiiihrind and 


,„.-ily ohtaimd I'm .m th- manulaaur in- till,,, and with a -mall 

Mark in hand ol mi, - h ']■ n v part- a- an li!;, Iv to tVw|U<'lltly 

•;iw way. m- -I'lhai- la-, akd"\\n m , d h.- 

A i I il>a I In- l In a- m a i- . 1 1 1 1 ,1. .\ i -. | I, a 1 1,, a- hin a mil only ,,at- 
Ian al», win at. liar h-y. paddy ami Xext 

> V: "' " i" nit > mil <1 t . tin t -iinihir ti ial- with <<t all 

tin latt'T .Top- 



THE MONTGOMERY A X I > SIND BREEDS 

OF CATTLE. 

Hy I M' >1.1. ISt >N. m n.A.c , 

>',■ ... r.tl .,/ .\'irtfntl r i • / ,ril'i , 

ash 

L FRENCH. i.cs.. 

On'-i. [):>•'• '..)••/’ A jriy ■»>h mv , /’;(!, 

Thk Montgomery e<>ws ..f tin* Punjab tuv superior a- i.f.L 
producers to those O' any other Indian Lived. The .inly otL:> 
that rival them in milk [ >r- ..1 1 1 ■ t i* > 1 1 are //.</<.« cow ~ and tir- 
hreil in Lower Sind. Tim latter haw many I'lmra. -t > ri >t i. ' 
coininon with Montgomery cattle. Both breeds are probably ■ 
common origin. Brief descriptions of each arc given in tL- 
articlc. 

I he Montgomery cattle are locally known as tlm Snhui'i 
lelt breed. The district has a wry light rainfall with laic 
upland stretches oj waste land spnrs. lv eo\eivd with poor -<'in 
and grass. It is surprising that a superior hived < >1 milk . a ' t 
•should have been produced under th. se eirrumstunces. 

ilin best Montgomery cattle are bred in the tract know ’ ' 

the ‘’fjiinji Bar. winch lies ehictiv m the Dipalpur, (iiigeia sir 
Montgomery Tahsils of tlm Montgomery district. Tim dmi' i 
tion of the word '• Bar is unknown, hut its meaning L 
understood in the Western Punjab. It signifies an upland 1 1 rm' 
or high plateau lying between two rivers and fringed on .;il |,! 
side hy riverain, "frauji limans bald, and is appropriate,' 
applied to the tract on account of the general abseil" 
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v , getation. This ci ist i<- impresses itself on those impelling 

), v r, ill from Lahore to Multmi. for the- main line to Karachi 

traverses tin' heart of tin- "(ianji Hm, 

Montgomery shares with llissar (whence the Il'iusi breed 
i 'nines 1 the reputation 1 n-i t , tin- most arid district of the 

Punjab. The " fiat i- compris'd almost entirely of waste lands 
which .are the property of ti,e Crown There arc four distinct 
tracts of the ■■ Hat in tie Montgomery district. and the highest 
if these is the "(ianji Hat As might he expected, this is also 
the driest tract. Vegetal ion is scanty and where it exists of a 
.united kind, considerable areas are thoroughly impregnated 
with alkaline salts. 

The annual rainfall of tin "(ianji Bar i> Hi" or less. The 
depth to stthsoil water is tin' ,,r more. Well water is occasionally 
good, hut just as (it a p tent I v is Brackish. The shade temperature 
varies from a maximum of ] go K. in May to a minimum of about 
tin !•’ in I leeeinher. 


In seasons of la\oiirah|e rainfall grass grows in lair abund- 
ance. except on the ii i r [laTelc-s which grow nothing. On the 
in-st land tlier- an- stunted trees consisting chiefly of 1 m (Sal- 
vadora olenides). ./<(»•/ i Bros, .pi- spieigeral. h’it'0' (Cappatis 
aphvllal and /'Vos'- iTaniartx ori> ntali>). I he host and iuos* 
common ar.issc. ar. i tni<ui i I* c usine flagellifet a ). A /. o/d-o/ ot 
DM, (Cynodoii Oaetyloii!. t I’etinisetutti eenehroides) 


and /'.(/i/tj/.o.. ( Andropogon atitittl iti’-' 

In eireumstaliees sticli a- thos, al.oVe described. agricultural 
life has heel! less profitable than pastoral, and the Mohammedan 

•Iciiui-ns of' these and upland tracts have hitherto made a living 

nt irel v In >n t llmir herds ..I Sd«>™' eattl, and occasional (locks 
-f sheep and goats. They ham led a purely nomadic life. It 
f v significant that the In s, prolosiotial breeders of cattle n, all 
parts of India lead wandering lives and rarely settle to the hard 

loulim* work <»i 1 1 \ *it n »n. 

In the high tract He, ween the Kaw and the Sutlej there 
•W a few cattle camping grounds more or less permanent m 
''hi factor These tally consist o, a circle of sheds placed 
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conveniently near a deep and narrow well from which with gnat 
labour drinking water is obtained. Tin- la rds of cattle graz. 
in tile vicinity from the eomniencement of the rains until tie 
end of February. The grazing then usually becomes insutlicit-m 
and the pasturage on the hanks of the rivers has to be utilized. 
But occasionally tile cattle are able to remain in the " liar 
until the next rainy season approaches The natural grazing 
is supplemented by hlmnun. which is now easily obtainable. « ,ii 
account of extended canal irrigation. Formerly in seasons of 
exceptional drought tile nomad cattle owners had to take then 
herds great distances to obtain sufficient grazing. The 
glasses of the "(bmp Bar are said locally to be "iai|atuala 

" strength giving “ and are considered far superior to tb 
grasses which grow mi riverain land'. 

Montgomery cows being good milkeis have been sen! freely 
to many parts of India and have been even exported from India. 
A vast extension o| canal irrigation has taken place in the neigh 
boitring districts across tin Havi ri\er. and many good cows 
have been taken or sold by their owners into the new ('lietinb 
Canal Colony. A steady and rising demand for them is abe 
maintained by the professional milk dealers of Lahore, Multal 
and Amritsar, and in eoiiseipietice a scaivitv in supply is already 
being experienced A herd is maintained at l’tlsu to list the 
milking iptality of this breed and to supply the Knropeati and 
N’ativc establishments w ith milk. (Plate XXI I I ) 

I liesc cattle are apparently easily aeelimatized to eoiiditioii- 
wllleb difter greatly trom those ot the Montgomery dtstmi 
At Pttsa. the young male stock are readily saleable and hale In-, n 

found aetivi' ami generally useful for ordinary agricultural «o:k 
in Beliar. though m tin- Punjab they hav e no great ivpiitat n i. 
as [dough eattle. 

Representative Specimens of the Pusa held are 1 1 1 list I'm t • 1 1 
in this ai tirle. and measurements are given for eaeli aimed 

represented. (Plates XXIV XXVI.) 

cattle are small, shapely and short leg- d 

with fine clean cut heads, fairly short horns, small alert cm 
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tlnii neks, fine leg bones. small I'. et and exocptioimlh long thin 
tails. Tim back is generally highest at the croup. The skin 
h thin ami tlrn .-..at lino. Tim colours vary, hut most are dark 
rod. | Hire white or grey. Spotted cattle tire, however, fairly 
r, minion. Average mu - giving Hi Ihs. of milk daily, are worth 
.mi or tin rupees each. A first class cow is worth Rs. 100 or 
mole. Tim very host cows yi-ld about tin Ihs. of milk per day 
"hen in lull profit I lie udiler is large, well shaped, with 
fairly large regularly placed teats. Prior to the extension 
el the (,'hetiah ( ’anal, through the neighbouring •• Sandal Bar/' 
good cows were lor, illy worth only I Is. Mu or Rs. 33 each. 

1 lie breeding of Montgomery rattle is likely to suffer unless 
special precautions an taken to maintain tlm purity of the breed, 
"'cause tlm extraordinary pp.sp. rity of tin- Chenab Colony across 
the Ravi. Inis divert, d tin- att' iit i..t> of the Nomadic " Bar" tribes 
t" tin- profits d'-rival'lc tr.'in agriculturr when assisted by eantd 
irrigation. It is a|... 1 ,. b. 1 , •uminliercd that the whole of the 
"Bar tracts of tlm Montgom. ry district are destined within the 

im\l few years to i v . irrigation from tin- projected Lower 

Baiilloah (’anal. 0 tnrtly -rlr.-tion was run-fully practised in 
Uieidmg. (Inly the l.rst l.idL w.-rr kcj t. Rivalry amongst 
""nets forbad.' then parting with tlmir best stock except to blood 
relations. Tin superiority >.l tic breed L largely due to these 
causes. 

Sufi < There m similarity in type between Mniitgom- 

■ ry cattle and (hose hr. d in Bowel Sind. The latter tiro touild 
I" I ween 1 1 vdrral .ad ami Karachi, llw owners ate tmath .til 
Mohammedans and do tmt usually cultivate land. I hey move 
1 1 n-ir cattle li om one jungle pasture to another as occasion re,|iiiros. 
Hay m (juautitv is stored l.y most cattle owners. \\ ecu m milk, 
dm cows get in addition |o grass or hay. eoneelltrated food C0I1- 
-i'ting of cotton seed, oilcake, hr in or pulse meal. The owners 
me part tetilar in selecting their hulls. 

Sind cattle show considerable variety in type and colour. 
Many good Siudi eat tie are spotted in colour. 1 he majority at c 
led. a deep rich red wit It occasional white markings a white mark 
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on tho face, white ankles or a white udder being very common 
These cattle are of medium size. The frame is long, deep, massive 
and is supported on short well-set legs. The shank is round ,unl 
coarse and the feet large and soft. The long level ipiarters. d, , 
muscular thighs, wide loins and large paunch are characteristics 
usually found in good milk cattle. The homy head, thick sImi 
neck ami ponderous dewlap are. however, points not usually faun! 
in superior milk cattle. The horns are generally coarse, rut hoi 
long and blunt pointei 1. The ears are fairly long ami somewhat 
pendulous. The eves have a sleepy placid appearance indicating 
the docile temperament for which the breed is noted. 

Good cows in Sind arc worth about Ks. tin each. Tin- be>> 
cows give about 20 lbs. of milk per day. A pair of good strong 
work bullocks can be bought tit Ks. til) to so. They are u.-uallv 
too slow for light ipiiek road work and mu big enough for learn 
slow cartage. 

The two illustration.' with measurement' ivpreo nt typical 
specimens of a hull and mil. (I’lates XXV11 X X \ 1 1 1 . ) 
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Il V .1 MnLLlsoN. n h.a.c. 


mi n! Ayriii'fl n t? in lit'/il 

M axtiuai. mill i it In r < \ pt-ri mt.-i ii " on grass-lands in England 
haw yielded valuable and very definite results. Such experi- 
ments are worth trying in India, where good pasture lands exist, 
m where they can lie established. 

The military dairy farm grass-lands in various Indian 
cantonments have been greatly improved by the trenching of 
night-soil and citv-refuse in a systematic and entirely sanitan 
manner, and hv the establishment on the improved land of good 
varieties of indigenous grasses. 

There can he no question that we ha\e in India i en 
superior and very inferior grasses in the pastures of every district 
of moderate or light rainlall Professor Middleton, "ho is no\ 
the Practical Adviser to the Board of Agriculture in England, 
identified in Gujarat, whilst employed in the Baroda State, our 
a hundred varieties of grasses. This work of identification and 
the work of estimating tin feeding value of numerous grasses 
has not yet been seriously undertaken in India. The work is 
important, and will claim early attention. We know, however. 

that manv of the glasses which conn dv grow are interior in 

mine, and that leguminous herbage, which has generally high 
r i ding value, is extremely sparse. 

The quality and character of herbage on any class of soil 
depends greatly on natural conditions. In fighting the last 
famine in Gujarat and in trying to keep a tew ot the far-famed 
Gujarati cattle alive. I came very definitely to the conclusion 
that the rank grass which grew in districts of ordinarily heavy 
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rainfall was poor in nutritious stuff when cut in the ordinary wa\ 
when dead ripe. On the other hand. I found that the grass 
obtained from districts of moderate rainfall had very considerable 
feeding value even when overripe. 

It is probable that the natural climatic conditions in tin- 
plains of India may preclude the possibility of improving natural 
pastures, as the soil and climate determine largely the character 
of natural and cultivated vegetation. I found in Kashmir, 
lucerne and every ordinary kind of clover growing wild, but it 
would be difficult, if not impossible, to establish such vegetation 
in the plains of India. 

In attempting to improve the better descriptions of our 
orass-lands. the first steps should be (n) to improve the character 
of the soil, if possible, as in military cantonments : (h) to introduce 
by sowing such indigenous grasses as have superior feeding 
value and are of vigorous habit of growth : (e) to stimulate by 
sowing seed and otherwise the growth and spread of useful 
indigenous leguminous herbage : (</) to test on improved land tin- 
effects of various manures on the ipmlity ami outturn id' produce. 

In England, at various Experimental Stations, it has been 
definitely proved that the quality and character of natural 
pasture can be- fundamentally changed by the application nt 
particular manures. 

Basie slag and other cheap phosphatie manures have given 
astounding results on poor ebtv land pastures in England. I In- 
price of these and other artificial manures m India is. at present, 
so high and the need lor economy in agriculture is so great, 
that it is uncertain whether such costly artificial manures should 
he tested. The production of such manures in this country mat 
be anticipated as the agricultural and trade resources an 
developed. I, therefore, advocate the experimental use on a 
small scale of such manures. 

India is extremely rich m oilcakes. It has been proved 
that castor cake and non-edible cakes got from natural lon-t 
products, such as the seeds of hnrirnj ( Bongnmia glabra j and A’' 1 ‘ 
(Melia Azadirachta) are very valuable manures. These nnii-edibb 
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mlcukcs have really less tnnmirinl value than such edible cakes as 
groundnut. rape seed. Iiiger seed, safflower, etc. At the present 
^tao-eef aericultural advancement j„ India, such edible cakes can be 
economically used as manure, because when fed to cattle the duim 
is largely use, I as fuel and tin- urine largely runs to waste. Very 
little, therefore, of manorial value is returned to the land. 

bdil.le as well as non-edible cakes should, therefore, be used 
III experiments For these purposes, selections should he made 
from the kinds ofeak. which are locally the cheapest. 

Oilcakes produced m lie country act very quickly. 

d " ,,v "s produced in hydraulic press mills from seed treat- 
'd by .superheated steam act very slowly. This superiority is 
line to the fact that tie nitrogenous portion of the seed becomes 
coagulated by heat and therefore can only be utilized in the soils 
do«]y tm plant nutrition. 

At I’usa We keep a hr. , dine herd .if cattle and a flock of 
dieep. and it is important to determine whether our pasture lands 
‘" lM be improved by tin- iin aiis indicated above. Mi. E. Shearer. 
Imperial Agriculturist. I’usi. has trained a s.-heme of niaiuuial 
and other experiments which will he carried out at Pusa. 
dim manurial scheme is lalmlatcd l>clo\v : 

lr> /tn fn,' Ptlsltif' l\,r fiVfunr'nls, 


I No man lie, •. 

Su|ii-rj>li'isp}|.jt,. j.Vi |lis. JMi-isj.hoi !• .ti l per .u re. 

• ! 'Id-T l.Vl II. s. l»hev i ,| l „,-i, i. j.> per :IOIO. 

ItNt |l,s H, Msj.lt,, i i.- i. i.l j.or .ore. 

-J l'*l It's. | *1 |1 *S| 1 ■ • .«< ill Ipj.,- 

Kanit p,,, * 

Kap.- r.iko I Inn per . 1 , I 
' < astf.r eako 1 t«>n p,»,- .u i 

Ammonium Sulphate .',<1 ll,s. Nitrogen pet ,n ic. 

1 Nitrate of Soda dn lh*. Nitrogen pet aero. 

5 " Nuporpho-pl, . it, * XI. ll.s. |*| u >|,lioii. arid per . 010 . 

1 1 J Nnporpliosphate rw, |hs. IMio-iplionc arid por t-.m*. 

Kanit - Jd Ills, ot I’lH.vdi per arie. 

]jj Nnpei phnsphatr Ihw. (l f nio>-pWi<- arid per a. re. 

Ammoniinn Snlpliat,' do llw. of Niirogvn per aere. 

| Ntiprrphovjih.if)- .kV Ihx. IMuf-phoi ir arid pr,- a« iv. 
Ammonium Sulphate dii |h- Nit r.*;;on per 
Kanit L’d Ih-., l*nt.»-<lt per a. 1 
^ H’-mii Van! manure 3 (on- per aero. 


i lo lie applied once: thereafter 
at tin- end nf :> years or 
\ other ,lato to he subsequently 
I fixed to he followed hy in 
I tons farm yard manure re- 
/ l'oatod every fifth year. 

| 1 1 > lie applied every lifth 

I \ ear. 


x To he applied every year. 
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The extent of am land available in the pasture land at Pu>a 
is limited and the proposed experimental plots are, therefore, 
smaller than is desirable. The area in one block will be divided 
into fourteen plots each of 1 acre. One-fourth of each plot will In- 
fenced otf and cut annually as bay, tile remaining three fourth- 
will be grazed by cattle and simply kept under observation. 

I should like to see this scheme of experiments arranged 
for in other parts of India, particularly on < ioveriunent Cattle 
Breeding and Dairy Farms. It should be modified to suit local 
conditions, etc. It possible, the plots should be larger than those 

at Push. 

As bearing on the improvement of pasture by actually sowing 
seed. Mr. Shearer says: "The Indian leguminous plants in 
pastures are not nearly so numerous nor so valuable for their soil 
improving and feeding iptalities as those found in Fngland. but 
fortunately they are not altogether absent In Beliar one legitim 
in particular which would seem to correspond very closely with 
trefoil or yellow clover {Modi cago lupulina) is toiiud when 
there are no rough jungle grasses like Hua (Saceharum spoiita- 
neum) and Dalthi (Imperata aruiidinacca I. Yellow and while 
melilot are aiso found as weeds in the cultivated fields in the 
cold weather, and there are other leguminous weeds which may (| i 
may not he valuable in pasture land. There are tumid growing 
naturally at Pusa at least four good grasses, />»/</( (('vtiodoii 
Dactylon). A/wnff ( Andrnpogon annnlatiis|, Smr ( Paspahlin low 
leanuin) and Jnhh (Ophiurus sp ). 



<'ATTU- MAXI-RE. 

I! ' [l. Cl.orSTON. M.A.. H.M.. 

D-rnt,, m,. . , .Uri. f v nriwtt . 

It is si recognize. I principle in manuring that the composi- 
tion of the manure should he regulated by (!) the deficiencies of 
t it* w>il, and (-) the particular requirements ,»f the crop. The 
poverty of a soil is m arly always due to a lack of one or more 
of the three most essential plant foods, nitrogen, phosphoric 
■ a id and potash. Rlnek eotton soil is especially deficient in 
tiitn igen. 

l ' Ml ' 1,1 tlm more important prohlems investigated at the 
Xagpur Experimental harm in the Central Piovinees deals with 
tile most profitahle nitrogenous manure fora cereal crop on black 
‘"tton soil. Such manures may lie roughly divided into two 
el, asses :—■(!) bulky munnr •>. sm-ii as cattle-dung ; and artificial 
manures, such as saltpetre. These two are taken as examples, 
because (hey are locally obtainable and are representatives, the 
htst n| slow-acting immures, the second of quick-acting chemical 
manures. 

In western countries farm yard manure is considered the 
''diet available manure. This indispensable and time-honoured 
product of the farm was never valued in Europe and America 
"mreliighly than at the present day. Artificial fertilizers have 
''“Hie more and more into use as cultivation has become more 
mtensivo, but the fanners of the West use them only to supple- 
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nieiit. tint to replace natural maim n ■. In cattle manure, inti-lli 
gent tanners m any country should recognize a cheap | in xtud n|' 
the farm that is always available in arable eultivation, wliiei, 
will produce good crops, gradually enrieli the soil and improve is 
physical texture. 

lit the Central Provinces and Herar. much of the cattle-dung 
is only used as fuel. In some districts even that par' of it which, 
in the rainy season, cannot be dried for fuel, s thrown out a> 
much rubbish, or sold at a mere nominal figure to the more enter 
prising cultivators The price in Raipur is two to four annas p< 
cart-load: in other districts it seldom exceeds lour annas. Tic 
wastage of manure in India has generally heeti discussed by 
Scientific Agriculturists in a compromising spirit. K\cih> 
for the cultivator were freely offered. ( hie apologist express. ,; 
the opinion that the ashes ot the dung ami the supposed large 
amount of nitrogen obtained in tlm rainfall as nitric acid together 
make up for the loss that tlm dung suffers in hurtling. Another 
writer recognized tlm great dillieulty experienced by the cultivu 
tors in obtaining other fuel, and suggested that the black cotton 
soil of the Central Provinces m productive enough without 
manure. Stteli theories are only trim in part. Careful invest! 
gatioti and tidier knowledge o| local conditions liavo shown tha' 
there is error in both. It lias long since been proved that in tlm 
process of hurtling, over 1)7 per cent, of' the nitrogen of cuttle-dung 
is dissipated, and that tlm manttrial value o|' tlm ash is much b" 
than that of the dung from which it was derived. It has hem 
ptoved too. that the ram of tropical countries m general does not 
supply the soil with a greater amount of nitrogen than tlm rain 
ot temperate climates, tin average total lor tropical countin' 
being only 3 a I lbs. per acre annually. It is fairly certain that 
tlm let tilit.y ot tlm black soils m the Central Provinces will 
continue to decline, unless cattle dung is more generously used m 
muiiuic. Other sources of fuel supply Would lie better exploited, 
it the valuable properties of well made cattle manure were fully 
tecognized. I Im results per -acre obtained at tlm Nagpur Karin 
hy the use of saltpetre, cattle-dung and the ashes of cattle-dung 
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The liist stnt riiu'iit sinus that i-.-itth-ai.it- tor irrigated 

wheat is nmre prolitahle than saltpetre ami lias greater residual 
. tV.M-t. Till- mamtnal value of the ashes of cattle-diing is shown 
1 . 1 he considerable in comparison with m. manure. The ashes 

;i,i,tear to he almost esac.lv m value to Jr. I the duug from 

\\ hieh they were derived Two-thirds of the value of cattle-dung 
an - therefore lost when it is used as fuel. This means a loss ot Rs. 14 
|-r 1C.0 maumls. It is very ,|Uestionahle whether the fuel rakes 
made from this quantity of dung would he worth this sum. n 
the second statement the dry ero,. results are irregular. 'L In- explan- 
ation is that without irrigation the effect of season ts ode., greater 
in deter,., inin-M-ahi outturn than the effect of manure. Without 
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water bulky and slow-acting manures lose, to a great extent, tin ii- 
etfeetiveness : for though the plant food is there, it cannot lie talon 
up by the crop save in a state of solution in water. The bulky 
manure when applied to dry land may even do harm by attract- 
ing white-ants which cause much damage in the Central Provinces 
In seasons of favourable rainfall, the superiority of cattle manure 
over saltpetre for dry crop wheat has been amply proved on tin- 
Nagpur Farm. Percentage increases of wheat from comparative 
irrigated plots in dry and wet seasons are shown below. Tin 
plots were irrigated twice each year and manured as shown in tlw 
statement : — 


Manuro per rtcre 


Saltpetre ’240 lb?. 
Cattle-Rung 16A raaun<l? 
fn manured ... 


If full advantage is to ho taken of cattle-dung as a manure 
for unirrigated land, it should always bo applied to khan/ crops. 
Where hharif crops arc the only ones grown, or where they am 
included in the rotation in vogue, this can he done. The rotations 
ptactised in the Central Provinces and Berar nearly always 
mclude a khnnf crop, so that there would lie no difficulty in 
applying the manure at the beginning of the rains. By the 
combined effect of the ruins and Tillage operations the manure 
is thoroughly incorporated into the soil, and full advantage is 
taken of it by the khan/ crop grown: the residue is very 
beneficial for the ,al,i crop that follows on the same soil. Tlw 
most profitable results will be obtained from the use of cattle 
dung if it be applied to the same soil only alter intervals of tv> 
or three years. An experiment with cotton and .fnar-T'ir grown 
as a two-years’ rotation at the Nagpur Farm has so far given 
results which tend to prove this. The ..lots were manured in tin 
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year in which cotton was grown. The outturns are given in lbs. 
per acre : — 



1 




1904-Ofi. 

1505-06. 
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— 
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1 
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If owing to particular agricultural conditions rabt crops 
are the principal ones grown, as in parts of the Xurbudda 
Division in the north of these Provinces, where wheat, gram, til 
and linseed are the staple crops, the question naturally arises 
how this manure can he most profitably applied under these con- 
ditions. This question has also hecii investigated, and it has 
been found that for unirrigated ruin crops June is the best time, 
but for irrigated ruin crops the applications made in August give 


better results. 

The black cotton soil of the Central Provinces must have 
deteriorated in fertility. It has received deficient supplies of 
manure for centuries. It has stood the strain well, but can only 
he renovated bv judicious applications of well-rotted cattle man me. 
The problem to be solved is bow far the present supply can be 

made to requirements. The number of dung-producing 

animals being known and also the area under crop, the amount 
if manure available per acre can he found. In the Central 
Provinces and Hera, there are 10,661.042 cattle, including buffa- 
loes. On an average each one of these will produce 21 tons (70 
mauiids) of dung annually, this being the weight at the time of 
application. In an experiment tried this \cai at tilt Na p pui 
Farm, a working bullock was found to give T6 tons or 101 maunds 
annually, when the stall droppings and the very small quantity 
Ot litter used were collected. At Caw „ pore a mixed herd ot 
cows and comm animals were found to yield at the rate ot 
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2 V tons annually. The ryot should, therefore. have at least -JJ 
tons of cattle manure per head of stock cvcrv year. Th, 
10,6(il,042 cattle of the Provinces should therefore give anmrdlv 
2G,ii 52.G05 tons of well-rotted dung. which would he siitliei.-ut 
to manure the whole area under cultivation at the rate of ,! 
tons once in three years. If this were universally carried out la- 
the cultivators, it may he safely stated that their net farming 
profits would he enormously increased, even though sonic expem 
diture had to he made in the purchase of wood for fuel. 

The total amount of manure available could he very much 
increased if steps wen- taken to utilize the dung of horses, sheep 
and goats, night-soil, leaves, crop -ref use, road seiapings. animal 
urine and all other decomposing and putivscihlo material that is 
always obtainable on a farm. Kwn then the eultivator would 
find the supply inadequate to im-et tin- requirements of inteiish. 
cultivation, hut. in the m ar future, it is hoped that the present 
market prices of artilieial fertili/.>-rs will he reduced to a ] >ri>-. 
at which he can profitably utilize them. A light manuring with 
cattle-dung, supplemented by a small amount of a quick -nctim.' 
nitrogenous fertilizer, would suit tie- requirements of black eoto,n 
soil — the i mu to renovate a soil deph-t cd of its s< mree of nit n ig n. 

humus, tie- other to give the eroji a good start in its eaih 
stage. 

Analyses of fresh Indian <-attli dung sliow that ii is uonnalh 
rich in nitrogen. Rotted Indian cattle manure contains a coin 
putatively low percentage of moisture often not more than 
percent., while that made in (Iivat .Britain generally contains 
70 75 per cent., and for that reason the percentage of nitrogen i' 

' cry much higher in the former than m tie- latter. Samples 
from the Xagpur Farm generally show from I to I per edit, 
of nitrogen, which is double the amount found in ordinal) 
English cattle manure. That which is commonly made hy dr 
i\ot of these Provinces, however, is of the poorest descript i" 11 
owing to the faulty methods oi conservation practised. 

ihc value of cattle manure < 1< *pt *i u Ls (1) on lie* kind "f 
animals producing it; (2) the quality of the food they consume 
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mill (•'!) flic method of conservation. The <|uantity of nitrogen, 
potash ami phosphoric acid voided in the manure of adult animals 
that arc neither gaining nor decreasing in weight will be 
nearly the same as that emitained m the food consumed. The 
manure from working bullock- should therefore be rich. The 
manure from growing animals that are converting part of 
tie" albuminoids and ash constituents of their food into animal 
tissue is poorer, as w also that of cows that are supplying 
milk or that are in call' Forty per cent, of tile cattle of these 
provinces are of the former class, that is to sav. thev are adult 
working animaU that retain little, if any. of the nitrogenous or 
ash constituents of their food in their bodies, 

\\ hen a large amount ot concentrated food, rich in nitrogen. 

■ O 

i' consumed by the cattle on the farm, it follows that their solid 
and liquid excrements are proportionately rich in nitrogen. In the 
Central Provinces ami li.rar. a very considerable quantity of cotton 
seed, linseed and other highly nitrogenous foodstuffs are con- 
sumed on the farms, being givt n chiefly to the working bullocks, 
so that the nitrogen of tie food should almost all reach the soil 
again in the manure. 

The method ol storing cattle -dung in these Provinces is a 
very primitivi one That part "f n which is to he kept for 
manure is ordinarily thrown together in loose heaps at some 
distance outside tlm village. No account is taken ot the evanes- 
cent nature of it.-, most useful constituents, of the ammonia which 
passes off into the air. or ol its salts of nitrogen, potash and 
phosphoric arid which are leached out ol it by the rains: con- 
sequently only the more stable and insoluble part of it ever 
reaches the cultivator's field. The following three principles 
should he adhered to m its conservation : (f) The mine as well 

as the more solid excreta should he preserved . f-f the mantue 
should he stored in pits and always kept moist, hut should never 
he allowed to get over-soaked : (li) the manure should be well- 
totted before it is applied to the land. 

The two systems of conservation of urine which appear 
to be most suitable for the agricultural conditions of these 



268 


AGRICULTURAL JOURNAL OF INDIA. 


[II, HI 


provinces are what may be called the open-drain and dry-earth 
systems. The former is now being carried out at the Experi- 
mental Farms. The cattle-shed is provided with a stone dour 
and a ' V ’-shaped gutter, one foot wide and four inches deep. The 
door has a gentle slope so as to carry the urine down to the 
gutter, which in turn carries it the whole length of the stalls 
to a masonry pit outside the shed. This pit is provided with a 
concrete door to prevent the loss ot liquid manure by drainage. 
As much litter as is available is made use of. The Hours of 
the stalls are kept swept and clean by washing them down 
daily. The urine, supplemented by the added water keeps tin- 
manure moist at all seasons. A root is erected over tin- 
manure pit to protect the manure from the scorching sun and 
drenching rains. This method of conserving manure should meet 
the approval of the landowners, who cultivate their own fields 
and who can afford the initial cost of making the stone Hour, 
gutter and pit. 

The dry-earth system is the one which is most likely to be 
adopted by the poor rvots, as it is a simple method which involves 
no initial expenditure and requires no other bedding than the 
dry earth used. Like the open-drain system, it is based on 
sound scientific principles. Drv earth is spread in the stalls 
to a depth ol six inches, and is kept in position by a plank el 
wood of the same depth, supported bv bamboo pegs. The earth 
absorbs the urine and retains its most valuable ingredients. 
Alter throe or four weeks the uriue-carth is eonveved to the pit 
and a fresh sit), ply added to tin- stalls. 

By removing the excreta daily the stalls are kept clean 
Should the earth get. baked, the surface is slightly senrilied in 

means ot a rake, so as to make it pervious to the liquid inamm 
1 he earthen pit, in which the dry excreta and urine earth mi- 
stered, is protected by a root o| thatch. An open dram earm - 
ort the water that (alls from this roof. If the manure gels m o 
dry, certain holes in the root are uncovered and some rain-wau i 
admitted thereby. In the dry season the manure should I"' 
kept moist by hand-watering. 
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A manure pit should not exceed five feet in depth. Its 
culue content will depend on the number and size of the farm 
stock. One cubic yard of dung in India weighs about half a ton. 
and a pit for a mixed herd should, therefore, provide for five cubic 
yards per head. On the Government Farms, where working 
bullocks only are kept. six euhie yards or what is sufficient to hold 
three tons of manure per animal is provided for. The pit should 
he iti close proximity to the shed, and provided with an 0)1011 
drain to prevent surface water from flowing into it. 

It can lie claim'd for these two systems of conserving 
manure that bv them both the solid and liquid excrements are 
saved. The urine or liquid excretm nt contains the greater part 
of the most valuable constituent, nitrogen. The nitrogen of the 
urine is. moreover, in a very soluble form : its effect on a crop 
is to give it a good start, while the more durable but less soluble 
solid excreta gives out its plant food slowly. Being stored 
under shelter and kept moist, fermentation is quick and thorough, 
especially when the urine is allowed to run into the pit as by 

the opei, -drain system. At the end of the war. rich, well- 
decomposed manure is obtained, which in a very short time 
hemmes thoroughly intermixed with the soil to which it is applied. 
Such manure is complete in itself, and is specially suited for the 
black cotton soil of the Central Provinces and Berar. 

Cattle manure made in this way is what is wanted to 
renovate soils impoverished by the methods of farming that have 
been followed in these Provinces for many centunes. 



THE PREVENTION OF FODDER FAMINES IN THE 
■ CHITA! J1R ECS DISTRICT IN MYSORE. 

Bv B. BAMASWAMI lYKli, iu. 

Jhstrict Ofiif-'r, 

Chitaldrit, is tile tim.'t arid 1 1 i >t l it -t of the Mysore Slate, 
its geographical position being such that it does not reeeive tie 
full benefit of either the south west or receding monsoon. 
Past history shows that on an average every third year gives it 
poor harvest, aecompanied l>v seareity of fodder and water. 
About once in throe years the district is blessed with a bountiful 
harvest and then the grass and grazing is much in excess "I 
immediate requirements. Tin district should he always piv 
pared for a scant year. 'I lie following measures for the sat'' 
storage of fodder, are suggested with a view to prevent serious 
loss of cattle in seasons of drought. 

In years of plenty, every ryot should eontrilaite in proporiDn 
to the size of his holding a certain quantity of hay to a village 
communal stack. This quantity should he sufficient to carry In- 
cattle through customary periods of drought, making an allow 
Alice of 1 0 lbs. per day for each animal. 'This hay should he 
securely stored in stacks m ar the village. The stack yard should 
he fenced. Each hay stack should be built on a platform <■; 
brush-wood or such like material, so that dampness is prevented 
from rising from the soil and loss from white ants minimized. 
The stacks should he properly built by experienced cultivator- 
and properly thatched, otherwise much loss will he unused by rain. 
The safe custody of the stacks should he entrusted to the villag 
watchman under the control of the Village Council (/’«in7ini/"n 
The headman (Patel) should keep a regular account of tlm grn-- 
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7'*“ r 1 : iM,livi,1Ufli iU " 1 " f " ut - w These accounts 

1 M ' eho, kl ‘ l1 at tl "' examination of the village 

.Venn is The stored hay should not be touched 

""Ul a year of fodder scarcity is declared by the Deputy Com- 

unssnmrr. when under the >«,«■, -vi si, the Amildar each ryot, 

"'""'Id r “ ' lv *‘ ,l "' contributed bv him. In the unlikely 

ease Of the stock aeeuniulatim: in excess of possible requirements, 
the surplus should he s,,ld for the benefit of those concerned. 
The practical working dillieiilties will certainly not he greater 
ih;m the somewhat analogous plan of Villa-,. Co-operative Credit 
■Societies. 

I lie communal grazing lamb, assigned to villages in this 


histnct. are extensive, hm tie ryots do Ii.it concent themselves 
'vitli I heir improvement. Cattle usually graze over the whole 
area throughout the year, with many harmful results. Grazing 
is allowed early in the rains, so that the sprouting grass has no 
rlianeo to grow properly. Clay soil is, during heavy rains, 
injuriously trampled, and lighter soil is so broken tl] . that much 
"I it is carried away into, the neighbouring tanks or elsewhere, 
flits erosion is iii'ii as>d by the removal ot trees and shrubs. 
I.'rii the stumps and loots mv dug out for making charcoal. In 
ro!isei|Uenee, i lies. ■ pasture lamb are generally deteriorating. This 
deterioration of pasture lamb b most evident near the larger 
x ilia— . -s. It is desirable to eh.ek this deterioration and to arrange 
br communal conservancy in a practical way. 

1 he grass land of each village Imulil be equally divided 
into two blocks. Kaeb block should he ordinarily open each 
y. ar alternately for grazing and for grass cutting. The portion 
reserved for lutv will afford a certain amount of grazing in the fair 


s.-ason from .lamnirv to .Inly. 

The State Forests of Chitaldrug district yield in many 
places considerable quantities of grass hi for making superior hay. 
Such portions of the forests should he utilized as ■ Forest Fodder 
I arins." They should l« protected from unauthorized grazing, if 
necessary, l.v fencing or otherw ise. I he grass should be cut in 
’he months of \o\cinh. r and December, and stored securely in 



272 


AGRICULTURAL JOURNAL OK INDIA. 


[II, II.. 


stacks. In order to arrive at definite conclusions regardin'; the 
probable advantages ot‘ storing hay, a beginning should be mail" 
on an experimental scale and the work should be extended as 
experience may direct. Experience might show that baled hay 
could be more economically preserved from year to year than 
grass stacked in the ordinary wav. 

Trees which once existed on village grass lands have dis- 
appeared or are fast disappearing in consequence of heavy lopping. 
The destruction will soon be complete owing to increasing 
population. and cultivation. Useful trees should be planted and 
protected, as they are essential to preserve moisture in the soil, 
protect the grass, offer shelter to cattle against sun and rain, and 
provide fruit for man. also leaf fodder for sheep and goats. 

The people of the Chitaldrug district are chiefly agricul- 
turists. Seasons of distress are of frequent occurrence. It is. 
therefore, imperative to prevent, if possible, fodder famines on 
the lines above suggested. 



THE (TI/l'lYATKiN OF I'AHA KTBRER IX 
NORTH-EAST INDIA. 

liv III: II It MAN'S. t,M„ 

Sci-ufi/h’ Drii.-n- t,, f/i. /,,'{><! It T>. ( J* 

Ni mkk<)i< at t fill} it s haw Ixth iiiiuk; both on tlu* Govern 
ment Rubin t Plantat i < hi at T>-z|>uv. Assam, ami Dv Tea Planters 
in several distrmm <>l tin- As.mni \ alley, during the past few 
years, to grow tie- I'lini rubber ( /miM/mnsix), the culture 
nf whieli lias lieen stieh a siaress in Ceylon am! m the Malay 
States. The results were unsiieeessful. Some of the experi- 
ments are still 1 iei no continued. lait there is little confidence in 
the ultimate establishment of a 1‘nr-t rubber industry in the 
Rrahmaptttra Valley. 

Of eoitrse these results are not necessarily applicable to 
"ther parts of North-East India, and in fact, evidence is to hand 
that in the upper part of the \ alley ot the Surma and its 
tributaries— in other words, in Caelum. — I'mv rubber can be 
successfully cultivated, that during its early stages it grows 
nearly as fast as in Ceylon, ami that alter ten years or so it produces 
rubber whieli compares in point of quality and yield with that 
in other districts recognized as favourable tor the purpose. 

These remarks are made as the result of the tapping of 
some ten trees which were planted in the Dhulai Tea Estate, 
Hailakandi, Caelum, in 1897. and which have grown without 
special attention among the tea ever since. They are healthy, 
and their size can be judged by the following figures for the 
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irirtli. tluve feet (Void tilt* ground, at the end <ii liida and l!Hn; 
respectively : — 


Nlllli'i-cr XlillOa 
■■f 

Tivi*. Trunk.- 


1 

I '." Hi. 

. A 1 7‘ 

2 r \ 1 n 

2' O' 

•2' O' 

2 0 ' 

2' s 

1 111 

2 

- I 

•J 

A; 1 s 

■ ’ A 2 <* 

' X- 2 <» 

1 »i ' V 2 2 

A I «i 

2 2 A- 17 

r nr 

2' 2 '. ' 


I >uiin^ tliu season tin s' 1 ti n t rot's were all ta]*|» <l. 

either l»y 1 1 10 f >111 1>!< -t ■ • spiral nr 1 1 1> ■ 1 1 < •rri n ^T-l ** *i 1 (> system. with 
t If Hinvmaii-X"ftli\vav tapping kni f. •. and alternate 1 1 s< ■ of tin 
spm wheel. Rubber was freely yi. -hied l>val! tlm tivos, and tin- total 
aim nint obtained was ten pounds ot drv rubber or one pound 
per tree. They were under tapping from Iheember to March, 
when the quantity of rubber obtained became too small t" male 
it worth while continuing. On re-openiiio tlm cuts earlv in April, 
however, rubber a^ain ran f'airlv freelv. These liouivs. of course. 
U'ive no evidence as to how much rubber could have been 
obtained earlier in the plant s hie, suv. at six or seven years old 
"ben trees in Ceylon are ready to tap. but thev do indicate tlia 1 
in South ( aehar 011 rich llat but well drained land there is ii" 
difficulty m oTOwmo /Mru ruliber and oeltiuo a fair yield 
from it. 

The trees were healths', were llowerino vigorously and 
produced seed. 

I am indebted ior these lijrurcs and notes to Mr. \V. Stielc 
haoen, the Manao'er id the I’eu (iarden. in which tlm trees no 


Several planters in the same district have recently planted 
I'nrn rubber on land recently cleared. The yomio trees an 
tai quite healthy where the position is sheltered fro 1 1 1 the sun 111 
the hottest part ol tile day 1 am permitted by Mr. M h 
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( ,la ' imager of tin W. St .falm-ra Ton Estate, to ,, h „te 
|,,il, '"ino figures to show the growth of the young plants - 

(U I'nlilirr slumps ,r„„( G7/A14 «ud pluninl [„ 

April 1 ( Average of sixteen plants). 
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(The 1 

igures for April third. 1 !IOi 

r. are only 

for eleven plants. 

■I s the utile 

is had lu-eii damaged l-v d 

eei'. and the figures for three 

1 - et above 

the "round are only for th 

use with single s 

tom*. ) 

(•') l\i‘hlnt ■ 

sri 1 />■ e, i i'ir, ,/ .S', pfi min r 
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The figures above tabulated indicate a possibility that Pnrn 
rubber will probably succeed in Cacbar. The figures aiv, 
however, only preliminary and much more information w ill lum 
to be gathered before it can be definitely decided whether this 
district can compete with those districts in which rubber is 
already profitably established. 



THE TAPPING OF ASSAM RUBBER (FICUS 
KEASTICA). 

15 v I)k. H H. MANS, use. 


Scientific Officer in lh>- Indian T*a Association. 

The methods liitherto in vogue in India tor the tapping of 
Assam rubber have been extremely mule and wasteful ui bark. 
The system used on the ( hivermnent plantation at Tezpur (Assam) 
leads to a loss of four per vent, of the bark at each tapping, an 
amount whieh appears extraordinary when compared with that 
lost under the improved methods now employed in tapping' other 
kinds of rubber trees in Ceylon and elsewhere. 1 am able non to 
describe a method which has been tried and Used with success In 
Mr. \V. Stiofelhagen in Cacliar. and whieh leads to little loss 
of bark, and to rapid healing of the injuries caused by the 
tapping. 

Instead of attacking the bark witha V shaped gouge, as has 
been the custom at Tezpur. or with a scraping knife of any kind, 

Mr. stiefelhagei ploys an ordinary carpenter’s chisel. Umeh 

to '-inch wide, and drives this into the bark vertically in a series 
of cuts, each the width of the chisel, across the direction of the 
branch being tapped. At least half an inch must be left between 
cad, incision. The rows of incisions are made about stx inches 
apart up the stems and large branches of the tiee, and stups of 
tea lead arc pinned to the stems underneath each row. m such a 
Wav that the latex running down into the ch, minis tuts mart, 
drops into a cup fixed a, the end of each channel of tea lead by 
tins means, tapping through the cold weather Iron, November to 
March, about two thirds of the latex finds its way into the cups, 
while one-third coagulates on the cuts. 
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It will I to easily seen tlmt the injury thme to the tree liy this 
method of tapping is very small indeed compared with that usual- 
ly adopted. It is easy to apply, and a man becomes very expert 
in a tew days. I. myself, tried to carry it out during a recent 
visit, and found there was no dilliculty. after a little practice, in 
judging how far in to drive the chisel without materially injuriii" 
the cambium layer. 1 he yields obtained were verv good, as com- 
pared with those given on tin- fiovcnimeut plantation, and arc 
set out below. 

l'.ight trees, planted in Iss-J, were tapped in I'm.Vut; and 
gave an average of six pounds of rubber per tree, which, including 
all grades, obtained an average price of three shillings and nine- 
pence per pound in London. Idle yield of each individual tree 
was not kept. In l!)Ot>-07 tln> sumr trees were tapped again, and 
gave (individual trees) as follows 


N 'lttl't r -if t'Vo. W'eigl.t <•! :*l' . r. Nn i.i ,-r . I lr,e 


I" 

.<} 15 . 

t 7. 


Tin: average yield was therefore live pounds per tree, and t in 
amount given by individual trees varied from |o|hs. to g.'Jbs 'flu 
cuts made in the previous year were healed and would hardly hate 
been noticed. 

loui votmger trees were also tapped by the same method hi 
lhOo-mi and l!UlfM)7, These were planted in Is.sg '.lO, and wen- 
hence sixteen and seventeen years <dd respectively in the t«. 
years lhe yield was not carefully kept in |!l(ia-(ni, hut it 
amounted to about '1 pounds o| runner per tree. In lutll! (17, dm 
four trees gave respectively g{, :jj, | | amt g.l pounds of rubber, or 
an average of 01 pounds per tree. These trees were apparently 
b\ no limans exhausted, as 011 making a series oi new incisions in 
one of them early in April I U07, the latex (lowed very freely, ami 
a considerable further yield could have been obtained. 
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|( lias usually 1 »«.•*•!! stall'll that Assam rubber trees call only 
be ta|i|n'il once in two or even three years. Though the figures 
■a present given are bv no means snllieient. yet they suggest that 
this inahilitv to bear l‘re(ju<-iil tapping maybeiliie to the excessive 
injury to the balk causeil by the oliler methods of carrying out 
the operation. Certainly tic iv is no sign as yet of the trees now 
|,,.ingeonsi.|ereil materially losing yield through tapping in two 
SWlSOlK 

The individual trees vary enormously. as will he seen, in the 
ant* mat of mhher which tiny give, and not only this but the 
I at ,. x is tnueli more fluid and In nee m .re easily worked from some 
,'rees than from oth-rs. Whether this is a peculiarity of the tree 
due to sli'dit variation-, in I lie conditions of growth is at present 
uneei'taiii. 1,1 tlm im-untiim . il i> wise M take all cuttings for new 
extensions of Assam mhher from the trees giving the best yield 

most fluid la, ex. It is curious to I, hat. in every case. 

latex is given bv the large hranehes of the trees than by 

tile main stein. . 

The method of treatment of the mhher ohtamed is different 

from that adopted -n the ( tovemme, it plantation That which 

collates on urn. amounting to ahont one-third of the whole 

is ef course, the best and u*. h'rthcr treatment, ihe 

is M.is.-.l Kilim - I" ' . . S'lul"' 1 ; 1,1 ’""“"l" 1 ' 

, I *'« ;> ""f? ; 

ii i |,.. r am | ilu* whole i-outou tium tin 

iaiil narall* ! 1° one • ‘ , , if - 

i -i W ithin a dav the whole ol the rubber is 

nl> " l ,, ‘ , | The lorn- -trips are then allowed 

coagulated, and eanhe re, nov.d. j M ‘ |1V otl) ,,. materials 

to drv before rolling togeilni ' ,1 p. t , x p ut 

• i ,■ din lor mixing with the latex, t ut 

none have answered tin purpose so well, and given 

r.--" fro,,, mo(h()il l)t ' tapping and treating 

,ii ; the final word on the subject. It 

Assam rubber, sly auv , m those hitherto in use in 

is. however, a distinct s«p ^ lo ,p, win g up by those who 

India, and would sum 

have the opportunity *>' M> ’ 



THE FOOD OF THE MYNAH. 

By C. \V. MASON, 

Supernumerary Entomo/oyift, Pusa. 

As in England so many birds prove in valuable to the 
farmer, so in India we may expect birds to be equally invaluable 
to the Indian agriculturist. That some birds eat insects, and 
among them some of the worst pests, is a matter of everyday 
observation : but it is not known definitely what birds eat what 
insects ; investigations are being carried out at Pusa with 
regard to this point, both from field observations, and from an 
examination of the food in the birds, the results of which should 
prove of great interest and value. 

This note deals with the mynah (Avriilnthrrrx /ristls). The 
mynah’s food is very varied, consisting of fruits, seeds and insects 
It is partial to the common wild tigs, and with them devours the 
fig parasite and its parasite. The large Meshy Mowers of the tree 
cotton are largely eaten. Of seeds, grass forms hv far the 
greatest bulk, but wild hemp is also largely eaten. Its insect 
food is very varied, in fact the mynah would seem almost a 
general insect feeder ; but some of the commonest insects, u" 
doubt being distasteful or protected bv scent, are not touched by 
the mynah. 

The mynah lias one point in comnion with other birds, 
namely, an individual preference on the part of each bird for 
certain forms of insect food. With the Mynah on sevonil ohm- 
sions, us also with the Hoopoe ( l/jtupn imlirn ) and the common 
Hawk-Cuckoo (Htrrococci/s. rnrius), I have found, of two or 
three birds shot feeding together, that one contained completely 
different food to any of the others. These birds bad berii 
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M A SI l\\ 


:!SI 


observed together. and -.-(f in. 

with tin* individual mvnali. 
caterpillars (Ane/i/n/ hi ,Ttt i 
It seems that it a lii id i;i(s 
whole. or wry nearly mi. of jy 


" I ’" r little time. Ineneh ease 
Its filed consisted wholly of Surface 
and no sign or trace of other food, 
these caterpillars, they form the 
• fond, 


Iwom the list of inserts yiwn below, it would seem that the 
mynah does most iiiseei hunting on the ground : nearly all the 
i,,SK ' t> ,l "' Im tl'" jrround. among g niss anti 

Uwds as well as m tin crop-. nnieli more than on trees. 

Hie billowing are the list- ol inserts found in the mynah:— 

I A < 111 I >1 1 n.i. 1 1 1 1 a -shoppi i > | 

I . < ,-ral s|>, ( j, .... 

- s, v. ral species, 

h. I ' >. \ ral spn-ics. 

II. I*'okm h i ii.k Ants. I 


I. f <1 u> f 1 'imt'fs ca u, ■ j) n ssi's, 

L’. Muni"'"’ iisl'is st I ‘ i H s, 

:l. All u II li leu t ilied species. 

Ill ( d in ri.ioMii.r. i We. viU. ) 

I M/lh'i - ;• "s //eie.i/.is-o, thy white weevil, 

/‘ill'll,,,, sp. 

Ami inn miideiitiiied. 


IV. < ) 1H Hi: ( 1 1 I.K 1 il'TKIIA. 

I. Various dyt'a only. (Not identified.) 

\ . liKrinor i kua. 

I. N'octuid larvie. Surtaee caterpillars. 

L* N'oetilid moths, too damaged to identify. 


I’roiial'lv all insects in tin- ahove orders and families would 
he taken, provided tlmv were not too Inrye. or had danger colours. 
:| tid could lie e, it at. Spiders are largely eaten. 

The mynah has not lien found to damage any crops at Pus.i 
h’oiu January to May. Only three wheat grains have been 
found ill the numbers of birds examined. It was reported to 
T’tve damaged duar (Sorghum) last Docembei. 

lit 
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The mynah much resembles the English starling in habits, 
it works arable and grass-land in the same way, though not 
methodically. It commonly occurs in Hocks up to (it) or so. 
sometimes more, but usually about 10 or 20 are seen together. 

Nesting occurs in holes in trees, sometimes on the branches 
and in holes in walls and thatched roofs. The young tire li d 
largely on various lepidopterous larva', more so than on any 
other food. If in any district the mynah was causing dating.- 
so as to be regarded a nuisance, the young should be destroyed 
just before they can lly : they are led on insects (larva.*), ami sc 
up to that time are doing good rather than harm, as is the eas. 
with the English house sparrow. 

If my italis are damaging small plots of crops only, they can 
be scared otf easily. 

We should he very glad of assistance in this enquiry from 
observers ot birds in India; collectors of bird skins could 
especially render great help, as a correct identification of tin- 
birds is as essential as a correct identification of the insects upon 
which they feed. \\,- shall he glad to identify the crop contents 
and gizzard contents sent in to Pima as far as possible. It m 
proposed to identily tin* insect food of all birds, rare or coiuumi, 
not only those found in or round crops, hut also exclusively 
jungle birds. Hints living entirely in the jungle mavpruvea.- 
valuable as those on arable and grass-land, feeding on the ins, -<-! 
pests of crops after migration to jungle plants. We can keep ;i 
certain check on insects on the crops, but when these inserts 
continually come in from the jungle, the value of the check is 
partially lost, and to attack a pest when migrated to the jungle 
would seem hopeless. In this respect jungle birds may [trove .if 
great value. 

On application being made to Push, tubes, etc., for keeping 
and sending in the food contents (or crops and gizzards) to ns. 
will he supplied with full directions. 



THE I'ESTS OF IXTKODl'CED COTTON'S. 

liv II M I.EI’liOV, M.A., K.E.S., KIS, 

tt'-x-a t'f'/t I u4dnt<'. 


KxoTir cottons grown in India ;ik- liable. at first, to slitter to 
an aliiionual i-xti-nt from insect pests : when acclimatized, they 
'Ultdr loss ; special precaution* arc always necessary. This note 
deals only with the pots which arc likely to prevent, the 
establishment and acclimatization ot exotic varieties and of 
indigenous varieties 1 1 a n -- 1< rri < 1 tor experimental purposes from 
one district of India to another. 


77, e Cniiiin i.-„f llnpf.-t is the worst pest. This small 

areei i insect sucks the jun the leaves by cutting through the 

outer membranes. This attack on the leaf tissues probably 
gives entrance to diseased conditions which cause culling and 
withering of the leaves. There i> no easy remedy against the 
leaf hopper. In the first stages <d attack, the insect should be 
cheeked by liberal spraying with Crude Oil Emulsion.* a strength 


"f I in fa) of water should be u-ed. 

Colin,, Af.hU.— Weak cottons arc particularly affected 
l.y the cotton aphis : as a rule, the natural enemies of this pest 
keep it in cheek, hut it is often advisable to spray with Crude 
Oil Emulsion diluted as above described, 

IM.n-u.-m attack all cottons. In Sind and the Punjab 
Egyptian and American varieties have under ordinary seasonal 

conditions suffered more than local kinds. 

Bhitnli (//i/o-ens is a good trap crop " 'eieit 

can be successfully grown near to or among cotton, prov.ded the 


* For fortuuliu of 


Lould .m 1 'r.i'lo Oil Km«n.«u,.a »1« ** l«*vt 


Posts' 5 
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green pods are regularly removed. Hull-worm often seriouslv 
affects the cotton bolls which first form. Such, when seen to hr 
affected, should be removed and burnt. This will materially 
check the spread of the pest. 

The Leaf Roller is the only other pest which specially 
attacks exotic cottons. The attack is limited to a short season 
and begins in the three weeks which follow the commencement 
of the rains. It can be easily seen by the rolled leaves and ran 
be checked by hand-picking and burning if the work is thoroughly 
done. 

bleni-Hnrer. — Two special pests attack perennial Tin 
Cottons. I he stem-borer is a small weevil whose grub here- 
to the base oi the stem ami causes a characteristic swelling there. 
At Push. a reliable preventive was found in growing annual 
indigenous cottull. such a- Broach lli-hi, between the row sot 
the perennial varieties. The De.-lii plants were pulled up and 
burnt as soon as they were seen to be affected. Tim stem born 
is only known to occur in Behar ami Madras, but mav appear 
anywhere. 

The other special [test ot Perennial Cottons is common in 
South India and Bombay. It is a weevil whose grub bores 
down the twigs ami small branches. Tim w ithered branches are 
easily seen, and the only remedy is to cut these out periodic dly 
and burn them. 

Io prevent recurring damage to tree and annual cottons by 
insect pests, it is desirable to adopt the following general 
precautions : 

(a) I ei ennial cottons should be rested from vegetaMV'' 
activity for several months during tlm hot weather each v |, n'. 
The faces or bushes should be pruned at this time, ami all dec, a' id 
blanches, leaves and bolls should be removed ami burnt : finally, 
the whole soil between the trees should be band-dug or otherwise 
Ireely opened up by careful cultivation in t.lw hot weather. 

(b) Annual cottons should be grown m rotation and should 
not occupy the same land oftener than every second year. ’I lie 
[ilants cease to produce some time in the cold weather or at 
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latest at the beginning of the hot weather. As soon as gathering 
onmpleted ami. especially. if tin- ero[i lias been much affected 
with boll worm ami other pests, the stalks and all litter on the 
s ,,il surface should be gathered and burnt. 

(cl l-’lowcr buds and bolls, which appear in annual or 
perennial cottons at the wrong season and worthless bolls pro- 
duced in the regular season, should be removed and burnt, hutch 
serve to provide food for injurious insects during certain stages 
of their histone It i< most desirable to deprive injurious insects 
of their ordinary food l"f d’ tim d periods. 

(,/) Whet i' inti'odii’vd into a new locality the in- 

troduced sirtl -hoiilil lie fumigated 

(, 1 [f j, post appear.- in a locality and multiplies abundantly, 
it' parasite should h, introduced. By this means serious damage 
l,v Imll-wonti in the Punjab has been greatly reduced. The 

work has recently I extended to Sind. Similar work can 

ho further extended by communicating with the Imperial 
Entomologist. 



NOTI< 


Serictutre ix Kashmir. Bauciiimax am. Qi-mw. Tin- 
Silk Association i>f Omit Britain ami Ireland. in l\i-t >< irt Xu. 
1906. briefly refers t<> Sericulture in Kashmir. Balm-liistan ainl 
Quetta. The more salient points are imteil helow. 

The raw silk produced in Kashmir in ll)0j yielded a | »r< >(ii 
ut ,£28. 139 or 98} on invested capital. In l!H)fla record ere], 
of cocoons was produced, and with advanced prices it is expected 
that the profits will exceed those oj the previous vear. Kashmir 
raw silk chiefly yj deiiiers meets with a very ready sale at 
Lyons. The extension of mulberry cultivation is carefully 
attendod to 1 > v the State, lhe nuinlier of rearers in Kashmir i> 
yearly increasing. I his successful industry now gives einplov- 
ment to nearly 70.000 persons. 

Major H. L Showers, i.i.k.. Political Agent in Kalat. 
commenced experiments in Sericulture in tin Mastum; Valley ir 
Baluchistan, obtaining some silkwoi in-cyos from the Kashmir 
Durbar and also from the South of France. These experiments 
have given satisfactory results. Kxpert opinion on the raw silk 
was favourable. This silk was sold ut Loudon at Ids. .‘{d. ami 
13s. id. peril). The Mastung \ alley is the home of the mulberry 
and the local tribesmen have been <|mek to see the advantages .-I 
cocoon-rearing. The silk industry promises, therefore, to get a 
permanent footing in Baluchistan. 

Some silkworm-eggs were supplied by the Kashmir Durbar 
for experiments in Quetta. The cocoons obtained from tli< '< 
eggs were reeled in Kashmir filatures. The raw silk and a 
sample of piece goods woven from this silk were found to he of 
excellent (pialitv. 
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It is probable that Sericulture will lx? arranged for m the 
Punjab on the lines pursued in Kashmir and Baluchistan. — 

( Kiiitor.) 

♦ * 

An Kxpkri'iknt in A>".u to eukvent hv means oe Critie 

dir. KwtT.SION THE IN.II TiliiE' KKKKCTS OE J’.Ut.VsITEs ON WoltK 

Cattle. — Mr. I*. L. Stewart. the Manager of the Assam 
Zeinindarv Company. iiu| >• >rl**<l work cattle from Tirhoot in 
Xoveiiiher last. The n- e. — i t for this importation arose because 

the local hr I does not supply tin- present local demands and 

because the opening up of tin- Assam Valley for the cultivation 
of rice, other cereals, jute. etc., will reijuire a large importation 
of work cattle. These ran he bought advantageously in Tirhoot. 
Kveii with the milled transport charges they are cheaper than 
local Assam rattle I.. ram-- they are stronger ami are capable of 


doing much more u . a k. 

The cattle inipoit.d ly Mr. Stewart became infested with 
biting flies, lice, ticks, hugs and leeches by grazing in the 
harvested paddy fields and grass jungles or from the litter which 
was necessarily used the s, aides. The bullocks lost Cottdifon 


rapidly and were mere wrecks in a month. 

Mr || Maxwell Lefrov. Imp-’i.il Kutoinologist. on being 
consulted, suggested washing o, spraying the cattle with Crude 
Oil Kmulsion. This was done and was found to he a complole 

success. The leeches did mu attach themselves to the cuttle 

whilst. -it pasture except occasionally ins.de the nostrils, k lies 
did not settle on the cattle -the ticks and bugs tel ott dead. 

I.ice ami fleas were mote diflicult M deal with. I bey had to to 

tii 11 t i .iitixv <itv’i v n\' y ’ >V l.noom-coni 

I'nishtnl out wIhmi ill* o alti 1 ■ , 

brush, commonly called a •'dandy " b.ush and ordtnan.y in use 
lor .0-o.niiiiio- horses, was lotiml most useful. 1 be spiaxing mu 
gromnino t .ri,e ,,„it • effective bad to be repeated once a week. 

on the skin and hair of the cattle has been 
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grazing. Mr. Stewart tested the effect of Crude Oil Emulsion 
diluted to the ordinary strength on leeches hv applying a 
sprinkling to a numher which were purposely collected. Tina 
died at once. 

Mr. Stewart says that work cattle in Assam, both import. ,j 
ami indigenous, slitter greatly from sores, the irritating cause 
being particular dies. The sores are situated beneath the sid, 
of the hump and above the point of the shoulder Made. Doubt- 
less. the action of the neck yoke at work, aggravated by tin 
persistent attentions ot these (hes, keeps the sores open until 
they eventually become hard lumps with deep sore crack-, 
Mr. Stewart found that the sores were effectively cun d bv soft, n- 
ing with vaseline and washing out with diluted Crude Oil Emul- 
sion applied rather more frequently than was necessary fort lie rest 
of the. body. The sores soon healed up naturallv ehiellv because 
the Hies were kept away. Mr. Stewart thinks that ibis treatment 
would be of great advantage to tie ordinary Assam cultivator 
if brought to his notice and placed within his reach and also 
for the bullocks, sonic of them with ghastlv sores, which 
work on the transport service, such as from Cauhati to 
Shillong. 

Mr. Stewart further says that the cheapest and most 
economical way to spray an animal is to use a still brush or 
broom made of thatching grass. The stalks should he so tied 
in a bundle that the blades or leaves of the grass all lie evenly 
together. The blades should now be doubled hack over tie 
stalks and hound with the stalks for a length of six inches to 
form the handle of the broom. The blades should then be cut 
through at a point where they were doubled hack. This gives 
a small broom with six inches of handle and six or eight inches 
of still brush. It has been lotiml very effective in shakuej 
the emulsion till over the animal. Alter sprinkling, tie 
coat should be well rubbed, in every part, with a wisp d 
straw. 

One-halt pint of Crude Oil Emulsion rubbed up in a kemsiiie 
oil tin of water gives the correct strength of mixture. 
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Kuirlv large bullocks at Pn>it wore found to require each 
i ppro.x imnt el v tie' following; amounts according to the method : 


Mi. Stewart - 
A -j'l :o 

ItuMiei) ivilli ;i .•lutli 


In u.- 1* 


.. 1 [tint 

li 1 


with Mr. Si. •wart's tie t In id. and al half a pint of' emulsion per 
I ,n tin nf \\ nl oi . a uall" 1 ' driini of emulsion would make 
gallons of mixture, tm,, ugh for approximately J8 bullocks 
I,, be treated one- a week for a v<-ur. The yearly cost lor one 
|,i,|| M ,.k work- out at about lour aiMias. the dnini ol emulsion 
in;, li . (I .« Ill ( a lent ! a. li - In Iminbay. -( Kt'IT'ilt.) 


Wku.-sixkino Hm'IIumeM' in Biiavaxagab. Experiments 
in boring wells on the dapanes. system were commenced in 1905 
in the Hhavniiagar State. Kathiawar. Bombay Presidency. 1» 
all five trials borings wef. iimil- will, the assistance of a .Japanese 
expert well sinker win. bad bis implements made Wally. It was 
found that the horitio mi], lenten, stuck at a ccvtmn depth and 

could not be taken out Thedepthreaehedtuotmea.se was 110 

feet The horitio was abandoned in each trial before water was 

found. It is reported that failure was at least partly due to the 

dillieillt v of ,i ink i it l;' the Japanese -xpert and the labourers unde - 
.land each other. The total cost of the borings amounted to 
Us. a.dln-lu-l 1. The expenditure involved was theteoie 
isideraldo. and probably better and eheaper results could hate 


obtained hv ..rdi '’onng appliances 


, Kditok.I 


-irr, » > M ;“ 

I',,., n,:\. I “‘"I' "»■ T l ' l “ , 7“ " ’ 

ire.u, .1,,* iiyie' J“+*" 

, he Samalkota Station in the Madias 

w-re made dtmng • . u i ta hilitV of the Godavari 

1’tesideticv with a view 1 " tes < . s the 

w 

o,,n„ son,,, 

made in 1 !H)li. The results in *-HHi .uu 
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more extensive experiments have horn arranged tor in tin- delta 
mnl other are, is. Tlie en<|uiry will form a iletinite ii-at u n- in tin 
Fniernimiir »l work ot the MailrasAorieiiltiir.il I )ei>art inoin . 

The tilire obtained t’rom the jute averaged 7 fe< t in length 
and was valued 1 > v Messrs. t\alli Brothers. Cali-ut ta. at IN |n 
a -0 per liiaiiiid of siilhs Tin- \ aim- of out turn was Its. s., p, i 
acre. It is expected I hit Illtlell hotter yields will lie ol it a iln <| as 
the local otti eel's yain exp. i wiiee in deieriniliilio Inov far tj,. 
Bengal methods ot eidtivation sia.niid I-, modili. d to suit | 

conditions in Madras ( Ki«i i ■ >t;. ) 

(iuol-NONtT Kxt'KRlMKXrs AT Hit: I'lTl'Ai K K.X I'K.KIM KM Six 
TIOX. I.eallet No. o of I !<< i7. | . 1 1 1 . ] i - 1 ,, d h\ tin li.-uoal llepall 

ment ot' Agrieiiltui des.-rih, - tin- r* stills- of tin- experiments 

with groundnut 1 . 1 /w/,,,, </,,■/( 1 diil'ino the past two seasons 
at the Cuttack Kxp<-riiueiit Station. It ah" deserihe. tie 

methods ot' cultivation, tr- alin- nt ..f tie crop, mode and line 


of liarves 

ring. etc. 

The 

1 ! I'll' 

u 

el - mail 

(e 

on pm 

■ r samlv '"ii. 

which is 

mi 

sill I ah! 

e for 

most 

• .1 

In 1 e|o 

1"' 

The 

I'eslllts Wile 

satisfactory. 

The 

yi. Id 

"htam 


i was 

'11 

maitml 

l s pel acre ill 

1 tM 1 5 and 

Hi 

in, Hind 

s in 1 

Inin. 

A 

man pad 

dy 

or juti 

land i' li"t 

suitahle fc 

nr ‘j 

;1- mill 1 1 

Hit. 

The 

"1 

1 will gr- 

iW 

Well ol 

1 Iriahle ',amiy 


loam soils 1 1 cultivated and 1 1 i;t : 1 1 1 r> -< 1 siillien utlv. ( INi *! ia , 1 ; . 1 

Cm.Ollls Vila; A I \ AMI ( 'll 1.011 |s ( ; \v AX \ Ill | (HI I. the | >i| ee|. a 

of the Botanic < hirden.s. Sydney. In-molit to tin- noli, I'th- 

Government. ol India, some ,>t tin- advantam-s of the \arietv - -1 
gl'USs i Itlo/'i.'i fit'tjtiln sw.. known as 1 1 1 lodes of ass. which fan 
heeu introduced with stu-ei ss into \.\v Smith W ales from South 
Africa. The ynss was said to l„ siiital.le I'm- cold soils win 
light rainfall. A small i|iiantity of seed of this or, ass and ■■!' 
Chlorut ( riu/ti iitt was olnained in l!un! from the Minister -i 
Agriculture. Pieteiinaril/.lniro. Natal. Both kinds wef- lri-d 
at Push. I he seed was sown earlv in Sn|itetnhe|- on land wlu-'h 
was well prepared and in good emnli t mn. fine) kind was allow ■ d 
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In seed ami was c-ut at the middle of November. Chloris 
\ irgata yielded 1 si i|] .-s. < ,| -i i ] ;l in I l.nnfilhs. of hay nor aero, 
while the yield ot ( 'lilnris ( hivaiia was .452llis. seed and 2. 1 78lbs. 

hay. The plants -tiiud r. s|ifeiively and af t [Seven 

species of (’lilni'is are described in Plains ■■ Bengal Plants." and 
( lih iris \ i not t a is said t" lie tumid in most of tlio provinces.] 
1 lie seed now in stock is intended lor more extensive trials at 
I’nsa and for ilistrihutioii l" a small extent in order that the 
i eoiiomie value ot tli. se a|a"is lor grazing and for liav may lie 
more definitely det. in i i i o d und' i varying conditions of soil and 
I limale. ete, — ( K. SltKAKKU. I 


I)ksii:ii tins or l!.\i's ia IIutn. Tin attention of several 
"tiieers in tin- I tepamiieiii "t Am multure in India has recently 
I n 'eii drawn to a | i|e | i,a rat i'n i known - " Hat in for the destruction 
ot rats and mice This preparation e made by the •• TJatin " Ooin- 
panv. I, td.. of ( . p i"ii I i:i eii 1 1 is said to he of a hncfcrial nature 
and ni.'iv In- ol u a i iii ~ d in i i > 1 1 1 1 • 1 "i 1 solid form. Pis highly recotn- 
nietided h\' tlie ( ii'i'inan M mi'tei "I AenViiltniv. Special tests 
have lireii c.'irried .mi iii iln haei' i loliie'ieai laboratories and on a 
immlier "I larnis. hr tin ( liand'ir ol Agrirultuie bn the 
Province of Savour Tin- r.— nlt~ are reported to have been 
hi'_dilv sati'laelorv. 1 he siihstaiiee is said to he iptite hmmless 
t" ilnnii stie animals. 

In view ot’ tin . J 1 . utiioiis damage which in some districts is 
periodically dom- la rats to Indian clops, tliis preparation is 
well worth a trial. It is understood that '1011111 is being 
t'sted m the lahoraton and in the In id by the ( i\il 1 etetm.Ut 
I). part men t. The London ( Iflie "f tin Company is at 17. 
Lraceeliui'cli Street. K C. j( I Ikkoviikii.A 


Son. Ixhiti.mioN rot; Im'I'o. I'Aperimeiits 
limi of I {char soils with i lilt tires of the indigo 
I’lepan d according (" the method ol 1 »r. Moore 
Stale* Department "I Agriculture have shown 


on the inoeula- 
nodttle bacteria 
of the United 
that absolutely 
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no benefit is to be derived ironi the apulieation. both the 
Sumatrana and Java varieties of indigo were tested and a variety 
of methods of application tried, but in every ease the result was 
ml. The explanation is clear that Belmr soils are sufficiently well 
provided with the necessary organisms, and that these organisms 
are in as active a condition as can he obtained b\ artificial culture. 
•((.'. Bkuuthkii,. ) 

An insect ATTACK ini; THK < hiAI’E Vink. ( hie of the few kllou II 
insect ellelllies ot the grape III India is a small beetle (Sn tnilni,lii 
si i ii/u nll>.< Mots). o| a dull nearly black colour with hrighi 
bronzy reflections. Ibis beetle i- lamiliar to grap. -glowers in 
Western and Southern India: it destroys tin tender shoots and 
buds, working a considerable amount of havoc in the pruned vino. 
(Plate XXIX — Mgs. j and (i. the latter the natural size), .Mr 
P. S. Kanetkar. Superintendent. Empress burdens, Poona. ha> 
sent the following description ot thcinethod used by cultivators to 
chuck this pest. The figures are from his drawings, and wc haw 
added an enlarged figure of the beetle and its outline natural size: 

"Contrivance made by vine glowers at Xasik to cute! 
insects on grape vines.” 

" Dry sheaths of the plantain ( Pig. I ) arc torn into shreds ami 
made into little bundles about ti to !i inches long One end ef 
the bundle is tied firm while the other is kept loose. [| j s thus 
made into the form of a tassel (Pig. -.!). Such tassels are pl.mil 
on the pruned ends (Mg. :!) o| the vines in t he evening as lie 
buds begin to swell and shoot forth. The insects after loamiwj 
about by tlay find a snug resort during the cold nights in the- 
tassels (Fig. 1). In the morning, Imwever, they find themselves in 
a bag or basket being shaken into it from their resort by tie 
cultivator. (If. M. Deekoy.) 

Die Gkolndnti Dkak-.mi.nkk.-- The most injurious iiisid 
enemy of the groundnut in India is the leaf-miner (.-Pmenw/'" 
wrier ut Meyr), known in .South India as the “Sunil puchi." 
ibis crop pest is appearing on groundnut wherever grown in 'h 
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Madras Presidency. din- i.-ult i vation of groundnut is extensive 
in some districts o( Madras and is spreading. 

Tlie leaf-miner is a very small caterpillar which hatches 
from a tiny egg laid on the leaf: on hatching, it eats into the 
tissue ol the leaf and mines within, causing an irregular blotch 
which turns brown : the alh eted leaf withers and falls off if badly 
attacked : the full grown larva emerges, webs the leaf up or joins 
two leaflets together with silk and pupates there in a light silken 
(a moon. A verv small dark moth then emerges and lays eggs. 
The whole life evh i> ahoitt one month, and the broods succeed 
one another throughout tie y--ar. 

The n.-st is o.isjlv iviooiii/o,l by its work, a badly 

itl’oet oil field t urn i no brow a a- i t fire liad pH"' d tin' nigh and burnt 


t|„. plants. In had a-oi.s i|h losses an- -aid to hr very heavy. 
This post lulls! gam a use r range, as groundnut cultiwitioli is 
'Xtomled, unless special pn-eani i- ■n-> ar- taken. ( iroiindmit is so 

profitable that taking g laud bad years together, the cultivator 

ran all'ovd t.. ueglc-t the 1-0-1. Ih'ofits would he considerably 
larger if the pest win eheelo d at an early stage. I sttally the 

cultivator makes little or Ilm i to protect his crop. This leaf- 

miner has not vet loi'ii identified north of Hell, ary. (irounduut 
was grmvn for lite first lime at tlm llagari l'-im. in Hilary m 
Iimt'i.np. and the pest was found on the tii-f eiop. 

This pest is now under investigation in Madras and a full 
.•mount will he issued in dim course. This empury will possibly 

lead to recomtnei.dat m„s .egarding etlicieut pract.eal remedies. 
Meantime 1 advise that (u) the appearance of the insect m new 
Places should be keenly looked for. (M such appearance dn add be 
promp.lv reported it, order that vigorous methods may « 

... ' - , , , „i tin- nest siiivading m a new distiut. 

muck v adopted to pteM-nt tin p< I - ,. , . . • . 

i'm .list s 

. I,' -I '"'S' “ 

■*» 

lights. A trap crop may la* successfully " ul " 1 . 

have been fully studied. T h" moth conies 
I he liulit and can he captured m abumlaiKi. 
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how far the suggested moans will cheek the post when firmlv 
established. They will be useful when it first appears. 

The [lest is not bad in every season and is cheeked bv a 
Hymenopterous parasite ; but should the insect be introduced to a 
new locality without its parasite, the effects niav be serious. In 
South A root (Madras) one of the difficulties consists in the la<-i 
that there is always groundnut crowing, either irrigated or rain 
fed: cousetjucntly there i> no season when tin- pesi has no food 
plant and it multiplies throughout tie- year.— dl. M. hman.) 


The Potato Moth.- An cinpiirv is jn progress in tin- 
Bombay Presidency into tin- prevalence and distribution of a 
pest ot the potato plant. "I his pest j- tin- notorious Potato 
moth (Pl’t.htrrtw'1" <>j“ Ho, formerly know n as /,/><» .*,/o, „■//,( i .- 
it occurs in Southern Kurop,-. A l-'. ria and A list i alia and is 
known to be a seriously destructive insect. There is reason to 
believe that this pest was introduced , , , India with Km-op, an 
seed potatoes sonic years ago. It lives in the potato tubers and 
is readily curried Ion, it distances in them. Tin- moth is a small 
brownish insect, a little over half an inch across the expanded 
wings. It can only easily be recognized by Comparison with a 
full technical-description. 

It is possible that certain measures may prevent the spread 
of the pest from the districts in which it is now prevalent. 

Cultivators in any part ol India should, however. In- verv 

cautious in importing seed potatoes heeausc ihi> pest has dote 
immense damage in other parts of the glohe. 

The object of present i'in|uiries is to ascertain exactlv in 
whicli districts of India the pest occurs and whether it can b 
eradicated. It may or may not be confined to particular dis 
tiicts in Moslem India. Il it is not now present m otliei 

potato-growing districts in India, it will probably make it- 

appearance if seed potatoes arc imported without proper p recall 
tions. Fumigation and other treatment, on lines which will 
be minutely described by me on application, should be adopted. 
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If this post appears in any m-w locality, 
should III' sent to III*. It j_ | !>-, il i; il ill . 
mil ho recommended. 


immediate information 
that remedial measures 


1 Ills post lias ho. n in*, ..., | 

and Australia, and \\v e\i r.i*-: 
aroollllt given hy !*'r«-n*-l : in ■ 
ill' Victoria. " I ’art I 1 


-it'd hy hi i ton a il* iy ists in Europe 
following information from the 
I land-hook -it I tostnietivo Insects 


I ho eggs an laid hy t in* tin. i h on tin* young shoots of the 
plant: tin* oat. ■rpiliaiv as s,„.i, a , ,|,., v ii ;l t<-ii. *-ut into the root- 
ami doso, ml until Ih. \ I'oaoh a tuber. ii! which they live, 
makino -allot!, - thnni'J, it in „ii di : o,i,.. ! ,. When full grown, 
tho caterpillar oh . i h- uah. :y with s|||< and turns to the 
' hi t sali' lioin v. 1 1 n i i il,* m*ai * m* a m \\ hen the tubers are 

111,1 ""at tho am! in p|.,p. j«, .■*.vi*n*d. tin caterpillar does 

attack tie II, hill - its- if I*, ilio root -stocks aud steins 

1 ’! t h* plant at and m a: 'is- -ur!'. • .f tie* s, ,il 

In addition n. aiiao!,, : i- poiat" plant while -rowing, 
’h" 1" -t attacks tl.e mi" - aft* r they an* duy aud is thus able 
to pass iron, ■Top ~ as, o n o \ i in tic* stored seed pota- 

toes. 


It i'""t *it pi' '•■iii p "U*:* I** n\ . stigate all the areas where 
l"'tatoos m, *jnn*,i!, oid v.. di t\v 1 1 1 ■ t 1 1 i ■ ■: i to tin' insect in order 
1,1 give t indy until*. ’ * . ill"'* i ‘lit loniail v interested. — ( H. M, 
la:n;ov, ) 


Tin: Hon. woi;\| I ’ m; \ si i i*. In ,*,*in i|itono. of the results 
1 h|, ailed last \oai ii. n establishing tic* boil-worm parasite in 
tho 1 ’ u 1 1 1 1 1 , liou's , ■ ! narasites hair ■ w c i i sent to Site! and again 
to the Pimpd). Iii ail I no l,ii\es have ic on sent to each area and 
these should la- sti llie-i> -lit to thoroughly cstahlish the parasite 
and restore nature's remedy amiinst ihis post. 1 he action which 
has boon taken will, it is hoped. Imlp m producing normal or very 
much improved conditions in the I’nnjab and that the Sind crop 
"ill la* inneli less da mat;ed than it was last year. I lie useful 
* -licet of the parasite, as it becomes more lully established, will 
"1 course be progressive, — (H. M. Lkkrov.) 
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In'DKIO ShKII SKf.ECTluX. -Tllu improvement ut’ processes 
in manufacturing; indigo lias received a great dual of attention 
by specialists and others fur many years. Little lias yet, however, 
been done to improve the plant hy selection. The Huhar I’lanter.s' 
Association have recently appointed an Kcoimmie Rotauist. |{, 
will have great scope tor useful work in systematic held selection 
and in watching the results ot cross-fertilization. The superinritv 
ut the Java variety under very varying conditions of soil ami 
climate is imw very generally recognized. There |, little douht 
that its cultivation could, with advantage, he giv.itiv extended 
in India. Mr. IVrgiln il in his Report of the Indigo li. -eaieh 
Station. iSir.'e, ah. I ! M If ; - 1 1 7 . Imw.-ver. state, lhat the Sll 1 uat t .11 1.1 
plant ran he grmvn in I ><-hur < m certain das,, of -oil which aiv 
utlsllitalile tor tin- .lava varn ty. Tin- oidmarv held crop, .grown 
f 1 "in buinatrana or Java -red produee plant, ol ■ r 1 a sit vnrietv 
"f type. I lie first step towards real improvement i> to isolate 
type specimens and 'uhseijuenrly determine the economic value 

of each. As eomaiiie value of a pure type depends upon 

leal percentage and indigoiin coiiieiit. it i., clear that the |je| ( | 
work of an Kenhoinie liotani'l should he in dose touch with 
chemical laboratory investigations. I In- importance of an 
e"<|tiiry ol tin, sort and the value ot ultimate result, to the indie., 
grower eannot he i|ije.,tioiied. Mr. I>ergth.il. in referring to th. 
urgent need o| selection Work oil the S11m.it ran.a plant, states t hit 

a pleliminary step has I taken l.y growing and examining tin 

different side varieties isolated hy Mr Leake in f <ju:J. The 
follow ing results w.-i e ditained : - 


M.ilnu. 

Snkk»T >Sii,il 
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The Laboratory investigation indicated tliat the Multan type 
was the most desirable to establish, but in the field this type was 
less vigorous in growth than any of the whole series. The best 
plants were grown from ltelhi and Meerut seed. Hissar and 
Kohtak plants were of pool-growth and showed a tendency to early 
flowering, which is an undoubted disadvantage. It is consider- 
ations such as those above referred to and the practical experience 
lf . lined by close observation which will influence an Economic 
Botanist in his selections. His work will not benefit the indigo 
planter until the seed of type-plant', produces first on experi- 
mental plots and then on larger demonstration areas plants which 
are absolutely true to variety. Meantime the Beliar Indigo 
Planters Association have established seed (arms. A note issued 
recent lv bv the Sirseali Committee shows that the first crop 
„|- Java seed realized l!s. in per maiiml which, owing to an 
inifavonrahl.- season, was less than the cost of production. For 
sowings in 1 90S, meiiihci's of the Association will be charged 
Hs. 15 per iiiaiind Tim Committee points out that they have 


gained experience in tie methods ..1 seed cultivation and have 

been able to sow tie Association 1 farms with selected seed. 

Tim imlioo planters slmuld appreciate this work, but the term 


sr/eetf »/ si’i J as Used is 
There is HO indigo seed 


, m lv mparative and in a sense inaccurate. 

| obtainable ill India min commercial scale 


which can produe, a crop wit!, all the plants true to variety, 
and therefore mu- 1, seed slmuld not be accurately described as 


Selected. (E oITOH.) 


Ckkkx M im-kino. —C reel, manuring is practised in many 
parts of India, but tlmre seems to be room tor extension 
cspeeiaHv in those regions where the rainfall is sufficient for 
growim/a eold weather as well as a rains crop. Last _ rains 


at 1W a tiehl of about 40 acres, which had just been broken m 
from jimode and which was very poor condition, was sown 
with S'lnui .Mr,, ./mice,,) which was ploughed ... early ,n 
September. This was followed by oats as a cold weather crop, 
m>„„. iM;ntnre heit.it applied. The crop yielded an average 
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of 25 maunds of grain per acre, ami this notwithstanding that 
no rain fell from some weeks before tlm crop was sown until 
after it was in ear. Green manuring is not expensive— it is 
considerably cheaper than a rains fallow— and it is easy. The 
chief precaution to observe is to plough the crop well in and n, 
consolidate the surface afterwards to prevent loss of moisture. 
(E. Shearer, i 


Anthrax. — In connection with euijuiries made hv the Eng- 
lish Board of Agriculture into the outbreaks of anthrax amongst 
animals in Great Britain, it was suggested that infection was 
possibly introduced by oilcake or oilseeds imported from India. 
The suspicion was induced because certain affected animals had 
been given Bombay cotton cake as part of tin- daily ration. In 
order to investigate the matter, the Secretary of State, advised 
by the English Board of Agriculture, a>ked the Government of 
India to institute enquiries. The information collected in India 
goes to show that in threshing oilseeds under the feet of bullocks 
there is risk ot contamination to a certain extent Tim oilseeds 
exported from India are, when expressed for oil in European 
countries, first ground into coarse particles. The 'meats 
thus produced are then subjected to a high temperature hv 
superheated steam in order to open the oil cells and allow live 
extraction of oil. It is believed that such heat will desti aiv any 
possible source ot anthrax infection. 

lhe tending ol Indian oilseeds as such to cattle in Europe 
may be a source of infection, but it is hard to understand why 
Indian agricultural produce should he viewed with special suspi- 
cion- In any case cotton seedcake made in England from Indian 
cotton seed is a most unlikely source of infection. — (Editor.) 


Thiru Agricultural Show at Oxgolk (Madras). Tim 
I hi id Annual Agricultural Show was opened on the — > t b 
h ebruary last, and extended over three days. The Show was an 
unqualified success, and keen interest in it was evidently taken 
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I,v " ,,,ivu **"* «*• i«,t ., f ,i, e 

committee. 

. . ° M f l “ !s ° ' u suitable centre Cor an annual show as 

,t is -I. the centre ol a good breeding tract ami is also on 

tlm railway. The reports with this year's show indicate 

*• ;n " s -(«) Ongo I, .1, reed. ,f cattle has more 

a l " wl1 n ‘l ,ut;1,i " n : yhi i hat there is ;t demand for these 
^ ot lii'r parts ol India and Iron, almond ; (c) that to 
satisfy those demands Intnre years, strenuous efforts should be 
to maintain the purity, and. if possible, to improve the 

hived. 


The eommereial result* „f the show in the cattle section 
were encouraging. Cattle t., the value of Ks. 15.000 were sold. 
11"' n l" ,rt shes. however, a imte o| warning to hreeders because 
the sales would have been much y renter but for the high prices 
demanded. Tlimv is a limit to prices obtainable. At the same 
time owners should he congratulated m, keeping their best cattle, 
men it tempting oilers are made. The laved will deteriorate if 
tin 1 best bleeding cattle ■<,; e.iy/m'Vd troiu the district. The 
measurements ot the hulls, which carried off the 1st and 2nd 
prizes, are uncommon Idr Indian cattle. Kadi hull was well over 
live leet in height behind lie hump and well over seven feet in 
girth. 


1,02.'! animals were exhibited. In comparison with former 
■mows, cows and heifers wetc better represented than work 
bullocks and bulls. Tilde were increased entries in the classes 
I" 1 ' bullaloes and sheep. The sheep had good fleeces. 

Prizes were offered for animals fed solely on prickly pear, but 
although the usefulness of this fodder lias been proved in famine 
turn's, it is a doubtful poliev to encourage feeding cattle on such 
s tull ordinarily. The specimens of cattle which were shown 
did not indicate that prickly pear contained much nutriment. 
Tattle breeders would be well .advised to give more attention to 
storing nutritious fodder in time of plenty and thus obviate the 
necessity ,,f using poor substitutes when the pinch of famine 

comes. 
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Some other features of tile show arc specially noteworthy. 
riz., (</) the delivery of lectures on agricultural subjects : 1 1.1 
demonstrations showing the practical utility of particular agricul- 
tural implements ; (r) the exhibition of blankets and carpet,, 
made from the wool of Madras sheep. 

It is suggested that if local sheep breeders would show some 
enterprise in breeding sheep with white wool of good oualitv. a 
local industry in blanket and carpet making might achieve 
commercial importance. White wool can. of course, be dyed n 
any desired colour. — (Editor.) 

Refined Sugar.— I)r. Lehmann, the Agricultural Chemist t« 
the Government o| Mysore, sent to the Inspector t imeral "I 
Agriculture in India a sample o| light-coloured clean siigai 
of good grain with tin- following note: "At ( awnpore this 
year we saw the Haiti process of sugar-making. 1 was sur- 
prised at the light colour of the refined sugar. We were told 
that that could not be produced if lime were used. I strongly 
advocate liming to neutrality. That is condemned by nearly 
everyone in India because it is said to give sin-h a very dark 
sugar. I should like to undermine that general impression. I 
am sending you a little sample o| sugar made here this year. 
The juice was limed to slight alkalinity (that is, very slightly 
overlimed). Red litmus turned faintly him- wln-n put into t In- 
limed juice. Hie juice was boiled down in an ordinary iron 
country sugar pan and centrifugal led in a small laboratory 
centrifugal machine intended for all sorts of conditions of work 
— (Editor.) 
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Thk Fibkk Al*»k. Rv M. Hai TKKKriLLK. (Article in the Bulle- 
tin Kconoiui(jUr <»t Indo-Chinn. July 1006, X>». 54) 

In !‘mi| M. Hauti'lruilli' was commissioned by the French 
( ioveininciit tn investigate tlia i|iu-sti' n nt' introducing the Fibre 
Aloe nil a ciiiniiiiTcial scale int" French ludo-China. During 
the investigation M Mautet'euillc visited British India, in order 
to see tor himself the existing plantations. His conclusions, 
containin'' some uselul general iniorination about this plant, 
are given in an artiele published in the Bulletin Kconoiniijue of 
fildn-Cliilia. 

The author describes his visits to the agave plantations in 
India. He criticizes very sharply the attempts to extract fibre 
profitably from agaves planted along the railways. He considers 
that the industry cannot he profitable unless regular plantations 
are formed in compact blocks. 

Then exist in India, according to the author, only two plantrt- 

,• • , | « il.it of l)r. Siiter, at Powai. near 

Lulls < if im|>nrLuk‘<‘. ' Mu 1 i s '‘ « u 

Bombay, and the other at Dauraeluvra. 


Assam, under the 

management of Mr. dames limiter The author's criticisms of 
the Powai plantation are full of interest. The samples of fibre, 
which he had seen in Europe fr-m, this plantation, were ot a 
very high ..unlit v. They were reported to he extracted from 
• I'//, .v aim rmi" i. M. I lautefellille wished, therefore, to see 
Whether this species really did pvoduve (ihre ot such merit. He 
found that the plants at Powai were of several species. Some 

■ , .,,,,1 . i u . author holds that it is not 

Were certainly sisal agates, amt 

i, I the superior samples 

certain that .bptre umiriohi'i I' .. 

, ... . . vtueakitm of the plantation generulh . 

"I hbro above referred to. tipium", 1 - 


111- considers that there should be more 


. uniformity in the so; 
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the situation, the cultivation, and the species of agaves culti- 
vated. The climate with a very dry period followed by a very 
wet one is trying to the plants, especially those growing in the 
valley bottoms : the soil is in places thin and light with a rocky 
subsoil and in other places of a clay consistency : some plants are 
grown under shade, others in the open : the plants vary in age. 
and the produce does not keep the extracting machine running 
regularly. 

Of the plantation at I huiraeherra, M Hautefeuille is able 
to speak more highly in regard to its management, but lie consid- 
ers that the climate of Assam is not quite suitable for profitable 
work. The agaves in growth compared unfavourably with those 
in the plantations ot N ueatan. He noted the splendid (level 
opmont of some 12 years old fumvruyas, which require a far 
more humid climate than the true agave, and he thinks it 
probable that the cultivation of /•be/vri »/n i/b/uc/Vu might he 
more profit aide than that of Agurr sisiihuni in Assam. 

A visit was paid toTirhoot. where Mr. Hill and Mr. Coveiitrv 
had each, side by side, plantations il agave and ramie. Though 
the appearance of the country at the time was one of extreme 
drought, yet there was in reality no lack ol moisture. The planla 
tions ot agave were not looking healthy. 

The author believes that in no part of India does 
itm<:ncn„a produce fibre of better quality than that of A<j'»'< 
sixtiltni.il. and he further states that when l)r. Suter, in the Jwn-wii 
’I Agriculture. Tru/uctile of January 1 1)02, atlirmed this superior 
ity, contrary to the assertions of Professor Warlairg, of Merlin, 
the value of the opinion was unreliable, Idealise it was based on 
wrong nomenclature of species. 

M. Hautefeuille states that lie saw no really thriving agavi 
plantations in any part ol India. He believes that existing planla 
lions have been established under unfavourable conditions "I 

soil, climate, etc. He suggests that, the A’fiee rnji'lu might I"' 
successfully tried in the rocky elevations of Southern Peninsular 
India and in certain waste portions of the Punjab and Kajputana. 
He considers that the cultivation is difficult and requires for sir 
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,-css special knowledge. He, accordingly. indicates the lines on 
which an experimental plantation should proceed. He deals with 
the essential characteristics of climate and soil and the choice of 
vanety. He then goes ,,n to discuss till ly the methods of culti- 
vation and extraction which should he adopted, and in conclusion 
he gives us the economic side of the question, going somewhat 
fully into details of outturn, cost of working and value of product. 
The author lays stress ,,n the fact that there is the greatest differ- 
ence between growing derat ely healthy plants under special 

conditions ami growing plants on a large settle for profitable fibre 
production. The quality of the fibre. the rate of growth of each 
plant and the period ol existence, are not factors which are con- 
sidered when pi, anting for ornamental purposes. The agave is more- 
over very particular in its want>: indeed, in Yucatan, the culti- 
vat ofs will name a soil at first sight as being a " Cholem” soil or 
"Sarei" soil, these being the particular varieties of agave which 
lor each soil are suitable. The varieties ot real economic ini - 
porta nee for India an- mentioned. The whole paper mav be 
voeommended to any mu interested in agave cultivation in India, — 
(H. Woo,,.) 

I MU AN Ixstai I’ksI-s Hi || M I.KFItoV. M.A.. F.K.S., F.Z.S.. 

Iniji'i'i'il /•, ,,/ie/e i/e./,s7, /'use (Printed at the (iovt. Central 

Press, ('aleutta. Him;. Pp. 3mt and 3ti,i Illustrations. 

Price. Ke. i S m two shillings.) 

A Most; the recent publications of the Agricultural Depart- 
ment in India is a volume entitled " Indian Insect Posts by 
II. Maxwell Lcl'rov. Imperial hniomologist. lliis work is 
•livuled into four parts. In the first part, a brief summary is 
given of familiar tacts relating to insects and insect life. Part II 
•teals with the origin ot insect pests, prev entiv es and temedics. 
These two parts are written in plain words in a connected manner, 
mid introduce the reader to the salient facts of Kntomology as 
applied to Agriculture. Technical terms are not used. I he 
atlhstanee of these chapters applies not only to India but 
univorsallv. Part 1 1 1 discusses the more important | tests of the 
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staple crops of India, omitting tea. coffee, rubber and such other 
crops yielding economic products as arc more important m 
European planters than to ordinary agriculturists. The author 
has, m fact, dealt with the injurious insects which affect in grcatcsi 
degree the material prosperity of the Agriculture of India. 
The illustrations which are given will aid the reader to recog- 
nize important injurious insects in tin 1 field. Simple remedies 
are recommended. . The information which is given about tin- 
life-historv and habits, should enable any intelligent person to 
check the ravages of the more destructive species. Part 1Y 
deals with insects attacking grain and cattle: exhaustive treat 
ment is not aimed at. hut only such information is given as should 
he familiar t" everv agriculturist Beneficial insects arc also 
discussed The more common kinds arc illustrated. In Appen 
dix A. the author gives tables of weights and measures and infor 
ination about preparing insecticides and simple appliance*, etc. In 
Appendix B. the methods in use for collecting, pinning and setting 
insects, are described, with a short account of the best methods of 
study and observation. This is intended for those who may wish 
to study insect pests, or are interested in insect life generally. 

Mr. LefroyV hook contains non pages and over .‘bio illtistia 
thins. It is hound in doth and is sold at. Be. I -S (two shillings) by 
booksellers in India and Europe. It is the only work which deal' 
with the Economic Entomology of any pm t ion of the tropics of t li< 
East, and in a practical way with pests attacking, in the tropical 
East, such important crops as cotton, rice, sugarcane, maize, pulses 
groundnut, oilseeds and fruit. It should he in the hands of every 
enterprising agriculturist in India and the East. It is printed an i 
published by the Government Central Press, Calcutta. — (Enimi.-.i 

Thk usk of Prickly Pkais as Caulk Koudk.k. (Bulletin No. I. 

Issued by the Central Agricultural Committee. Madras, and 

printed by the Superintendent, Government Press, Madras 

Price, 3 pies.) 

Thk Madras Department of Agriculture has published, in 
Bulletin form, a summary of experiments carried out in the past. 
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nitli a view to ascertain the value of Prickly Pear as Cattle Fodder. 
Most of the work done in India has been carried out in the 
Madras and Bombay Presidencies with very conflicting results. 
Systematic investigation, on a sufficiently large scale, is necessary, 
in order to arrive at definite conclusions. Different breeds ol 
cattle should be dealt with, al.-o various methods of preparing this 
fodder for consumption. It is necessary to settle the question 
whether this plant can he satisfactorily fed to all Indian breeds 
of cattle a* a supplement to other food -tuft- in time of famine. 
The question has certainly not yet been settled hv such informa- 
tion as is now mi record (1 h Mai.'..) 


Tiik Imi-iiovkmknt of Sfoahi ank hv Ski.kctio.v am> Hybkiiuzatiox. 
Uv Sir Dasiki. M"i:iu-. k.< .u.o . An .. asi> F. A. Stock oalk. 
ii.a. (West Indian Bulletin. Yffi. Y1T. Xu. 4. 190(1. 

Pp. 340. Price. Il pence.) 


Thk West Indian Bulletin. Yol. YI1. No 4 of litinl, gives 
an instiuettve aee< m lit of w<»rk done b\ the Imperial Dc[iaitinent 
of Agriculture. West Indie-, in the improvement of Sugarcane 
by Selection and Hybridization. The paper has been prepared 
by Sir Daniel Morri- and Mi T. A. Stoekdale. The writers 
admit that the great expectations. once held regarding seedling 
eanes. have not been fulfilled. They, however, mention numerous 
examples of -access. Tln-rc is im d.-ubt canes of definitely 
known parentage lane been pi . ..luooil which have high economic 
value as regards (a) disease resistance, (b) heavy weight of cane, 
and (r) high sucrose vield. 

The pamphlet consists of two sections The first gives a 
historical summary of the development "I the method of hyhiid 

izing sugarcane. The ml describes work of tl.w class d.me 

in the chief cane-growing countries. Before it was 

generally believed that sugarcane produced no fertile seed. About 
that time the researches ofSoItwedel. in Java, ami Harrison and 
Unveil, ill Barbados, showed that sugarcane, at times, did bear 
t'-rtile seed. This discovery Id to systematic work ... the \\ est 
Indies, and British (iuiana is raising im proved races of see 
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canes. Practical difficulties in the work of cross-fertilization 
arose because of the very I a rye number of very minute (lowers 
on each inflorescence. 

In 1804. it was discovered that some canes did not hear 
fertile pollen, but produced flowers which were otherwise normal. 
Seedlings obtained from the pnllcuizatimi of such flowers wore 
necessarily the result of cross-fertilization. 

In 1904. Lewton Brain demonstrated h<nv flowers could he 
emasculated while still very young. This operation i«>i juiro-s 
considerable skill. It has to he done in the field on a high 
platform, because a good crop of earn- is usually S feet or more 
in height, and under a dissecting microscope. It is easy to cross- 
fertilize the emasculated (lowers, and in recent years thousands el 
seedlings have been raised annually in many cane-producing coun- 
tries . 

Mr. Barber's work in Irving In produce new varieties uf 
cane in Madras is referred to. and it i> suggested that tlm luirmii” 
dry air in India is unsuitable to the successful raising of seed line 
canes, and that therefore the cultivation of selected •• sports" is 
a more likely means ot obtaining in India improved varieties. 
I lie term "sport is applied to a single cane which differs in 
colour and generally in other characters from the other cams 
which are produced from the same root system. This variation 
is a comparatively common feature in the fields of cultivated cam- 
in India and in other countries. (T. F Main.) 

• 

A Note on the 1>iki Fio-thkk Ik ike it ok Bai.ii iiistan (B.mto 

ceka rums). Bv In. P. Sierhim;, k.e.s., k.z.s., k.e.s.. ImjuTi "! 

I’ oi ' i'st /iiolojisl In the f iiD ' i'fntiiitil of {mint (Forest Bulletin 

No. 10 of I 907. Pp. 7 and Plates 2. Price, annas 7 or Odd 

Liie Imperial I h-partment o| H orestry in India has jmlilislicd 
in Bulletin Xo. 10. a Not,- by Mr. !v p. Stebbing, on tin- Duki 
Iig-tiee Borer of Baluelustaii ( liiirli ice rn ntl > us ). It appeal- 
that fins borer was first noticed attacking fig-trees in 1 ttof) bv 
Ml. Tuiuei. the Itxtra Assistant (.ommissioucr of Itiiki, It 
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at Inst thought th.tt the insect was identical with the willow tree 

'T, r - st, ; bl,in r witb „ f ^ or 

ohtieal. Agent, Loralu, Agency. Baluchistan, has proved this 
supposition to la- erroneous, and has identified the insect as bein-r 
'he -ne above-named. It has been ascertained that few trees are 
fatally injured by this insect, but this is probably due to the fact 
that the insects are not yet very numerous. The whole of the 
hte history has not yet been worked out. but Mr. Stebbing 
Is able to suggest a few precautionary and remedial measure” 
which, if carefully carried out. are Imped to be sufficient to keep 
tlm insect in complete elmck. Mr Stclihing is of opinion that 
this insect exists throughout Baluchistan.- (T F. Main.) 


TllllAei'o Bit KK hi No. By A If SlUMKl. AM. W \v. CoiiKY. 

(T iiited States Department of Agriculture. Bureau of Plant 

Industry, Bulletin No. tub j >j .. 71. plates In and figs. 14.) 

Buu.ktin Xo. ini o| dm Bureau of Plant Industry, recently 
published by tlm I iiilnl States Department of Agriculture, 
describes in detail tin- exhaustive work which is being carried 
out by Messrs. A. D. Shame] and W . W . (’obey on Improved 
Methods of Tobacco Cultivation. Tie «*• two scientists arc carry- 
ing out a most searching enquiry into nil possible means of 
improving the tobacco plant. One striking fact brought to light 
by these investigations is that a change of seed on a large scale 
is extremely bad practice. A particular variety may. by change 
"t environment, not only lose valuable characters but acquire 
undesirable qualities. The Bulletin discusses minutely the Control 
which it is possible to exercise over such characters as the number 
"f Mlcki •rs and le axes produced oil a plant, tile shape, si/,e. vena- 
lion, aroma and burning qualities ot tlm leaf, resistance to disease, 
early maturity, etc. Methods of testing the burning quality of 
’li" leaf are fully described. Systems of keeping records for use 
in the Held and for perm, •incut reference are minutely explained. 
The Bulletin concludes with a description of several valuable new 
varieties of tobacco which have been obtained by cross-fertilization. 
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The authors, however, have no high appreciation of tile value 
of cross-fertilization in improvin'? a variety within itself, t lx- 
first effect being to break up a type. Useful hints on de- 
select ion of seed are given. The Bulletin is well illustrated with 
10 plates and 14 figures. (T. F. Main.) 

Sltkxck ix Sugar Prohuutiox. An Inirohu' iton to thk Mkthoiis 
of Chfmiual Control. By T. H. 1*. Hkriot. (Published 
by Xorumn Rodger. Altrinehaiu. Kngland. I '.tor. Pp. | ns.) 

Thk object of this book is to bring the methods of science 
within easy reach of the practical >iigar-niaker. This endoavoui 
is amply fulfilled. The author gives in simple language a true 
account ot the chemical processes which take place during the 
manufacture of sugar. The book deals with more than tie 
scientific side of the subject. Much useful information of 
practical nature is given. Methods of effecting ccoiiomv in fuel 
and generally throughout the whole sugar factory are described. 
In an Appendix a list is given of the apparatus iiceessarv for tin 
various methods described m tin- text. This hook should In- in 
daily use in every sugar factory that does not emplov a chemist. 
— (T. F. Main.) 


Thk Variation ix thk Comi’ositiox of Milk. Rv Prof. A Raudkii. 

DSC., h ill I'f/h (I I'.iisl II f Srnlin ml I'nlln/r o/ .ti/ririllhii' . 

(Bulletin XI. I’p. .VJ.) 

Thk pamphlet describes an investigation of the above , u bjeei 
conducted with two herds of cows ill Scotland. The Sllhjeet 
is of interest to producers and consumers of milk in India, and 
the pamphlet is therefore reviewed. In (beat Britain, alfm' 
a searching ein|uiry, the Board of Agriculture adopted a 
definite standard of richness of milk, it':. / -fat :] on per n ut- 
total solids I 1 o per cent. It is pretty generally heli.wd 
that the milk of individual cows and the mixed milk of a 
small number of cows, is liable to vary considerably from this 
standard. 



tITKHATl'KK. 


309 


Richmond gives the followimr ;ls t i 1( . , 

... " 1 a ' eia K fc composition 

„f 31,1 >0 samples ot nnlk from the South of Kngland durino- 

lfi05 : & 


Morning Milk 
Kvciiiiig Milk 


Kat y. 
... 3-04 
.. 3 m 


Total Solids / 
12 '53 


12-80 


Tim variation in coiiijm .sit if milk is due to a number of 

eauses which may l.o divide, I into two , -lassos, >•/;„ • Constant’ and 
•Irregular. ‘Constant causes of variation are — 


(it ) Brvrtl. 

(M IVri«»d nf In, -ration. 

('■) KMVvt ..f the of rh,* year. 

(Jl Klfoot .hi,- I . . -Mllillioli .11,-1 - ;in, 


•Irregular causes, whirl, tend t,, produce sudden variations 
in tii»* composition «>( the milk, are 

(*i) .Sexual exeitt im iii 

(/>) SudtlfJi ili.ur,o-s in the Weather. 

(•-) KfU'Ot "f nulkiiiy at \* n >im‘<|u:il i i , t «-i v ;i l<. 

In experiments carried out since the Board of Agriculture 
fixed the standard composition lor milk. Ciilchpst. Brvner- 
doneji and (, olhns at the Armstrong College. Newcastle-on Tvne, 
anti Crowthcr, at Leeds I'niversity. have shown that in a number 
•►leases the mixed milk of aw hole herd, particularly in the 
moraine;, contained h-» than the standard percentage of butter- 
fat. Dr. Lauder’s investigations were intended (o) to test these 
results ; (b) to d etcrmiiic whether tile fat content of the niorniug 
; ,nd evening milk is largely due to unequal intervals between the 

tunes of milking: v r , to firm the view that with properlv 

nourished animals, it is impossible, lay feeding, to do more than 
•'Heet a temporary improvement in the quality of the 

milk. 

The results obtained snow that the average quality of the 
milk obtained from a herd of eows varies considerably at different 
times of tlie year. The fat content was well above the standard, 
fill about the middle of January when a gradual falling-off began: 
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the milk, especially that of deep milking cows, remaining ratine 


poor in quality till June. The analytiea 

1 results are a 

s follow.' 


Morning 

Keening 


t'a t . 

Kat , 

A v t* rage for whole \ ear 

3 ID 

3-91 „ 

„ Jiimmiv t<> April 

2-N5 

3 68% 


These figures show that the evening milk was eonsiderahlv 
richer in butter tat than the morning milk. The cows were 
regularly milked at l!-:i0 a.m. and l r.M. 

During August l!)tiii the milking was ilone at 5-:iu a.m. ami 
5-30 p.m.. thus making ef|Ual intervals of |g hours. The followin'.; 
figures show the composition of the milk obtained : 

MmniiiL' a.m. Kvenitii; :"i - : Ji i i m 

Kit T'rtalSuli ls K.u ,,j 1 nt.il S.ili<|< 

Average ... ... :(i;7 I7V2 ;)7 ii ]j i_- 

I bus by making the intervals between milkings equal, tlm 
composition ot the morning and evening tuilks becomes praeticallv 
identical. These results are in agreement with those obtained 
by other observers. 

In the experiments to observe tlm etfeet of feeding in tie 
composition of milk, a portion ot the herd received, in addition 
to the common ration, two pounds of crushed oats and two pounds 
of linseed cake daily. I he averages o| the results obtained an 
given below : — 


AvpHAf.K oF f'lWs T-' 

WIUITI IN'. KKASKIi 

Avkkaok <o i:km 

Of to' 

KATI*»\ IV A 

S '.[ VF.N. 

II Kill'. 



I- >' 3 

Kat 



Merniias K a *■ m 1 1 e . 

Morning. h 

Evening, 

Before chan gr 

.t ofj 

3 71 

4 IK 

After change 

2«1 :!t:i 

3 H 

4*or» 

Inference ( — ) 

•2S 17 


•43 


1 he experiments were carried out in January and February 
when, as shown by both sets of figures, the quality of the milk 
was falling off. The results, which are supported by thee 
obtained by Gilchrist and llryner- Jones and by other observers 
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indicate tlwt, with cows already in good condition, increased 
feeding does not tend to produce any marked improvement in the 
quality of the milk. 

In India tin- ordinary percentage of hutter-fat in cows’ milk 
is much higher than in that ot huiopean breeds excepting per- 
haps the very best ol Channel Island Cattle, hut variations in 
quality occur in India under varying circumstances more or less 
precisely in tin- same way as in Kurope. 

Attention is drawn in tin report to the value of systematic 
chemical analysis of milk as a means of selection in forming a 
herd of dairy cattle. By selecting the good milkers and breeding 
from these, not only tile yield lait the quality of the milk of a 
herd may he gradually improved. - (B. S. Finlow.) 


Tub Krrmkxtation <uTka. Baht II. Bv Dr. Harold H. Mann. 
II.SC. ( I’llllhsln'il I'll the Jlt'llHii 1 'll Association. ( CtlcKttti , 
1 1 ) 07 . ) 


This pamphlet hams a further valuable addition to the 
author’s previous publications on the same subject. During the 
past six years. I >r. Mann lias been more or less continuously study- 
ing the fermentation of tea. and within this time we have had no 
less than live publications from his [ten dealing with the matter 
ill its various aspects. 

In the present issue, the subject is taken up from the point 
at which it was left in The Fermentation of Tea, Parti, 
published in April I'.xm. and reviewed in our issue ol duly 190b. 
The enquiry is now extended to the question of flavour m tea, 
and some interesting and valuable observations are made on the 
necessity of plentiful aeration of fermeutmg-.'ooms and on the 

j * , ■ (■•■Heine- It has always been held that 

optimum conditions <>t rnin^. - , . , , <• 

. , <ul contained m the teat 

tl"- tUvoui- of tea is due to an - - ' chemica! 

cells. This oil. which is apparently a bod> ot U.»u uu 

■ i i .lined iii very small quantities m 

is imposition, is said to be cental . 

tile leaf: according to Dr. Maun. 


small indeed that any 
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measurement of the amount of the oil. l*v weighing it directly, i- 
absolutelv impossible. Under those circumstances. Dr. Maim 
lias devised an indirect method for determining its cpiantitv in i( 
given sample of tea-leaf, <>n which he bases all his observations < ,u 
the effect of varying conditions during the fermentation process 
on the development of the oil. The method, as described, docs 
not seem altogether beyond criticism from a chemical standpoint, 
but the results obtained by its application t<> several samples M | 
tea seem to coincide remarkably closely with trade valuations. 

The first point, brought out by an application of this method 
to the study of the process of manufacture, is that a very small 
proportion oi tin* essential ml i' developed during withering, lait 
that immediately the walls of the leaf-cells are broken down by 
rolling, a rapid formation ot oil takes place ami speedily reaches a 
maximum. The rate of formation decreases during fermentation, 
and is generally complete after three hours from the beginning of 
the rolling process. 

This suggests one of two things: either that the oil is 
developed by a process of enzyme fermentation which eamiot 
take place until the cell-walls are hroken down and the interact- 
ing bodies brought into contact, or that l lie method of analysis 
is at fault, and that less oil is tumid in the unrolled leafsolelv, 
because in this condition the unbroken cell-walls prevent the whol> 
being carried over by distillation. The latter seems the nioiv 
probable explanation. The observation that no appreciable 
increase in rate of formation of the oil takes place with a rise in 
the temperature at which the fermentation is conducted, seems 
also to argue against its being formed during the inanul'aotiirii’g 
process and in favour of the apparent increase after rolling heiny 
due to the method of determination. Against this, we have tin 
fact that an increase in the ipiantity of oil apparently does tale- 
place after rolling, though at a comparatively slow rate. 

It is found that an increase of the period of fermentation, 
beyond about three hours, leads to a decrease in the flavour 
giving constituent, and this gives Dr Mann an opportunity to 
preach again his excellent sermon on the necessity for absolute 
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elmiilincss •luring tea manufacture, It is clearly shown by 
experiments, in vvhic-li antiseptics accused, that this loss of flavour 
is flue to bacterial action and, since the use of antiseptics is 
dearly inadmissible in manufacture, the necessity for the only 
other alternative to reduce bacterial action to a minimum, absolute 
cleanliness, is clearly indicated. In following this observation of 
the decrease of flavour giving constituents after three hours 
lei mentation to its further logical application, a practical difficulty 
arises. Tu a former publication Dr. Mann has shown that, in 
order to obtain a leal' capable of giving a liquor of the best 
pungency and character, four or five hours' fermentation at a 
temperature of < .1 s ( h. is required. He now shows that 
anything beyond three hours leads to loss of flavour. Can these 

two requirements he ret riled : In Dr. Mann’s opinion the 

answer is in the negative, ami each planter must face the position 
and make up his mind if it will be more to his advantage to make 
lor " pungency, etc., at tlm expense of flavour, or for flavour at 
tlie expense of pungency, etc. To put it in the author's words, 
"if flavour i> tin primary consideration, the fermentation should 
he as short as possible, consistent with producing a respectable 
'liquor': if 'liquor is tlm more important, the fermentation 
should he as long as possible (up to 1.1 hours at any rate), 
'■otisisteui with retaining tlm most flavour possible. 

Some interesting observations are made on the subject ot 
the aeration of fcriimiitiiig-rnnms. Figures are given showing that 
"ii an average. 1.1 lbs. of fermenting tea-lent exhausts the oxygen 
hum one cubic foot of air, and the conclusion is drawn that it is 
nceessarv to provide for a constant supply of fresh air in the 
h i tiienting-room. It is pointed out. however, that any air so 
supplied must he saturated with moisture, so as to avoid any risk 

premature diving ol the leaf, and the valuable piaetieal 
suggestion is made that a constant supply of fresh air should be 
blown into tile room over wet dot b or kh usk h Ms. 

The last subject discussed is that of “ tiring." In his previous 
report, Dr. Mann lias shown the importance ot rapid firing by 

tracing the .r,eat losses of soluble matter and tannin which result 

Li. 
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if anything like “stewing" of the leaf takes place. He mm 
shows that, from the point of view of flavour, rapid til ing is equally 
desirable, since there is a marked deterioration if the leaf is kept 
at an elevated temperature in a moist condition. Rapid tiring can 
lie attained in two wavs : (o) hy working at a high temperatmv : 

(M by having a strong induced draught. The former method is 
shown to he inadmissible when flavour is a prime consideration, 
and the use of machines with strong draughts, or of a largo 
number of machines, so that firing takes place rapidly at a com 
paratively low temperature, is recommended. ((’. ISkuotiikii,,) 


Report ox Experiments in Pimcim; with Oil- Engines and 

Centrifugal Pons in ItKi.T m;. ]>y Alfred ('iiatterton 

(Printed by the Superintendent. (Jos eminent 1’ivss, Madras, r.n>7. 

Pp. 26. Figs, s'.) 

Mr. Chattekton. Director of Industrial and Technical 
Enquiries in Madras, has published a report for IbO.Vnt; of his 
experiments in pumping water with oil -engines and centrifugal 
pumps. The report is illustrated w ith many instructive diagram', 
and gives valuable information based on the results of elaborate 
experiments. It embodies information in regard to (1) tic 
actual cost of raising water under different conditions ; (2) tic 
amount of irrigation water required under varying conditions a> 
regards crop, soil and rainfall : (3) tic advantage of employing 
small oil-engines and 'pumps for the irrigation of inteiisiv 
cultivation such as that of garden crops on small areas ; (4) th< 
quantity of water available fur lift irrigation throughout th 
year from various sources of supply, such as wells, open rivef'. 
tanks and natural lakes; (d) the distribution of underground 
water in various parts of the Presidency and practical means o' 
making larger use of it than at piesout ; (t!) the efficiency • 
different oil engines and centrifugal pumps, the practical method - 
and the precautions to he taken in using them : and (7) tie 
general arrangement of installations. 
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The report, like Mr. Chattertou’s work in general, is 
thorough, and cannot he brielly siinniiarized without the omission 
ut' points of great practical value. It necessarily appeals more 
to those who have some technical knowledge of an engineer’s 
work than to the ordinary reader. An educated capitalist can 
utilize the report to his advantage ; an ordinary cultivator would 
Main very little advantage from even a free and easy vernacular 
translation without numerous explanations in very simple lan- 


guage. 

In various parts of India mtrv cultivation is practised 
with extraordinary success. For such cultivation in many places, 
expensive well irrigation is used with great advantage for such 
crops as sugarcane, tobacco, ginger, turmeric, and many more 
which it is unnecessary to particularize. Ihese crops are 
regularly rotated and arc taken in rapid succession. The land 
i< continuously occupied, and well irrigation by bullocks and the 
ordinary leather hag water-hit costs well over Rs. 100 per 


acre per annum. It there is a sufficient spring of water in a 
well in ordinary seasons to justify the use of an oil-engine 
and pump, Mr. Chattcrtoii s figures clearly indicate that 
there will he great economy in their u>o. -Any intelligent 
reader can determine from the report the conditions under which 
oil-engine and centrifugal pump can be economically used for 
the purposes of irrigation. Mr. Chattcrtoii points out that 
experience has shown that it is not necessary to employ expensive 
men to drive those engines. They work fairly satisfactorily in the 
hands of Native drivers on wages of Rs. 10 to 15 per mouth, 
provided the drivers impli, itlv carry out the instructions given to 
them and carefuliv attend to lubrication and the tightemng of 


nuts and holts that ni.iv accidentally become slack. 

For estimating the cost of pumping water under good work- 
ing conditions, Mr. Chatterton takes an installation consistnig of 
a 7.1 tr.-P oil-engine and a 1" pump with a maximum lift of 2a ft. 
ThU plant will raise I W gallons of water per hour, provided 
there is sullieien, water available for 13 hours' running per day. 
Including charges for installation, interest, deprecation, niamten- 
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ance and repairs, the working expenses arc estimated as 
follows 

Per day. 


1. Liquid fuel, 1) gallons (a- 3 as. per uallun ... Re. I -11-0 

2. Driver <?? Rs. 15 per mensem . ... 0- M> 

3. Lamp and lubricating oil, waste and stores ... ,, U- 8-0 

4. Interest and depreciation 10 per cent. | 1- 4 n 

5. Maintenance ami rejwirs r> per cent. J 


Total ... Rs. 3-1 .VO 


This gives a total cost of working of Rs. li-l.l-Oor Rs. ) 
per dav. The cost increases as the number ot days in t In r year, 
durino which the engine is not worked, iiieroases. Assuming 
that the engine works for only Jon days in the year, tile daily 
cost of working comes to Rs. 5-ln u. 

I have repeatedly tested the amount ot water wliieli is 
ordinarily lifted per hour by means of the ordinary leather bag 
worked by bulloeks. If the depth of water is about feet, 
the amount discharged does not usually exceed gallons per 

hour or T '„th of Mr. ClmtteiTou's figures. The daily cost ot 
manual and bullock-power at ordinary hiring rates comes to 1 - 
annas or about the one-sixth of Mr. Chattei'ton s maximum 
estimate.- (Editor. ) 

Well-waters from rut; Hadhramaut, Arabia. By David IIooi'Ek. 

f.c.s. (Journal of the Asiatic Society, Bengal.) 

Mr. Hooi'EK, Curator, Industrial Section, Indian Museum. 

Calcutta, has contributed to the Journal of file Asiatic Society. 
Bengal, an interesting article on the value ot well-waters coir 
tabling mineral salts in the Hadhramaut Valley of South Arabia. 
This valley, which extends over 1 00 miles parallel to the eoa-t, 
collects under its sand the water of the high Arabia tableland. 
These subterranean stoles form valuable sources of water-supply 
in the springs, streams, aqueducts and wells of the valley, and 
being rich in mineral salts give fertility to the lauds irrigated 
from them. Mr. F. Noel-I’aton, 1 lirector-Ceueral of Commer- 
cial Intelligence, during a visit to South Arabia a few years ng"> 
was struck with the fertilizing property of the mineral water "I 
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Hadhramaut and specially with the Hiu- crops of tobacco grown in 
that region. Cultivation dope, Is upon irrigation, for there is prac- 
ti willy no rainfall. Last you. Mr Nod- Patou procured samples 
for chemical analyses. These have been analysed by Mr. Hooper 
and contained the following constituents per luO.fltiO parts:— 


Total 

Solid*. 

Linn*. 

-in . 


■Sotla. 

Iron. C . hl °- 
nne. 

Sul. 

Acid. 

TSitr. 

Acid. 

U.V.'i 


!I,V» 

■jni>ti 

.7(121 

2 s 46*5 

i m 

•1!) 

traces. 

:w:ps 

(*♦•% 

!P7- 

ls-lt-.' 


2-n :m-9 

146-2 

*f«*i 

V7-.V1 

1 1 lit 

17-.‘I7 

.Vi 'S3 

2-r, Xv7) 

151*1 

■11 


Mr. Hooper thinks tin fertilizing properties are probably 
due to the presence ot potash and lime salts and the action of 
the sulphates in liberating the alkaline constituents from the soil. 
In this respect the composition of the water differs widely from 
that id' waters of wells in the Horn hay and Madias Presidencies 
which arc suitable for tobacco cultivation. The nitrates, which 
these waters contain, haw a high fertilizing effect for tobacco. 
There are salt or brackish wells in numerous other parts of India. 
The waters of these have, in some cases, great manurial value, 
whilst in others the brackish nos has injurious effects on nearly 
all crops. The braekishne-s de>i rves searching chemical investi- 
gation part icularlv in reference to the profitable use ot the water 
for tobacco cultivation. — ( Kiutoi:.) 


Notes ox Ki hkei! ( i i.nv.vnnx : win 1 special rlieken'ie to 

PoKTtoiKsK India. By Likc tenant Colonel J. A. Millie, 

K.K.O.S.. I. A., and Ocl'AVIASo (il'lLHEKNK t EKKEIKA, M.R.A.S. 

(Published by Higginhotham N Co.. Madras. Pp. 131 and 

1 f> Plates. Puce, Hs. f t' ) 

This volume, at once a resume of results so tar achieved m 
rubber cultivation in India and a practical guide to Planters, 
based on wide personal experience, is commended to all who are 
interested in this industrv The principal plantation rubber trees 
are dealt with at considerable length and the relative merits of 
each discussed, while full instructions are given tor planting. 
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The estimates of expenditure and returns on outlay of capital 
give promise of a rosy future for rubber planters, and the authors 
are not inclined to agree with those who tear overproduction in 
the near future. It must lie remembered, however, that rubber 
planting is still an infant industry, and much must be learned 
before one can forecast its future with any degree of certaintv. 
Thus Cenra rubber (M'tnihot i/luzm'ii). which at first gave but 
little promise of success, is now finding favour with a good many 
planters even in Ceylon, and there is little doubt that Ceara can 
be grown over a \ery wide range of country. Kven the range of 
Para ( //rceo hriciliensis) is likely to be considerably iiimv 
extended than was at one time thought possible of a tree whose 
natural habitat is the tropical and marshy Amazon valley. Tin- 
possibilities of many of the rubber vines also are but imperfectly 
understood. On the other hand, cheapening of the processes of 
production is bound to come with advance <>f knowledge, and again 
the demand for rubber is sure to respond enormously to anv fall 
in price. Perhaps, in the present state of our knowledge, all 
we can say with safety is that unless natural conditions place a 
limit to rubber planting, cultivation will extend until only an 
average rate ot profit is earned mi all but the most favoured 
tracts. 

The publishers are to be congratulated on tlm general get- 
up of the volume, paper, printing and illustrations being alike 
good. — (E. She.uiki;.) 

flKST Book ON AoKUTLTL'KK. I >Y (.'. BkNSOX, M.K.A.C., /.'/D 

Dr/Hity Dim-tnr <»/' .\<jninlinrt\ Mwlras. (Published hy 

Messrs. Macmillan & (Jo., Ed., London, ItMIII. Pp. I GG 

This small volume, which has translations into both Tamil 
and lelegu, has been written for use in primary schools, especially 
in Southern India. Mr. Benson's intimate knowledge of th 1 ' 
agricultural conditions of the Madras Presidency has particular ly 
qualified him for such a task, and he has here combined an exp"' 1 
tion ot the elementary principles of agriculture with their local 
application in a very successful manner. The book is written in 
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a simple ant! Immelv style suit .<1 t n 

!”,t ;;! !!"■ '7"' m ; uml 

- 


r "“ 1 " 1 ;; i*w.sr™,» u.,« 

. r -'- M '"' * * l'"- l-t. l>. s ,Hii + c<i6. 

I lltr lav.) 

1 " K SU, *’* H ‘ t " f '-I" !„i-trv is which | W s uf late 

' ( ' ,l ‘ a "7""' """" wo are indebted 

'' , '" r t!,.- literature ,,| this vast and 

'Wittered subject. 


bins w.trk may well lind it> way t- every chemist’s book- 
, ,| " ,s ll "' ,k r ive a clear and concise 

"' s, ' n l' t " ,n " f ut ' i he pure elieini.-iry. -m l, as Emil Fischers 
11 h 1,11 the iii< >!,. ini i aeii|> and other decomposition products 
ut 'dhttMteti, lait he al'it yi\Y' what is of almost cpial value to the 

" an " ,sl s tinietit. a Very lull series of references to the original 
papers. 

1 he iionicnelature of (lie snhjcct has always been one of the 
'■'* ,,J *t dillieulties in the way of its study : and Dr. Mann, on 
"io|" than one occasion. tails into the error ot ttsiny confusing 
t el ins. Notwithstanding this delieieney. however, the hook is 
' aniicntly one tor Use, and will In well worthv of a |)laee in every 
wientifie library. — (.), II IJaiink' ) 

lit' ItltKK ( YlTIVATION IN I NK Hill I I'll E.MI'IKK. Hv H. Wrioht. 

( Published hy M rsM’s. M aelaren and Sons. London. Pp. 100. 

- Photos. Pnee 


I ills booklet contains an account ot a lecture delivered before 
'I" Society of Arts and deals briefly with the present position 
prospects of rubber cultivation in the tropical [tortious of 
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the Empire. The high prices obtained tor both wild and planta- 
tion rubber in recent years have led to the planting of consider- 
able areas in the Malay States, Ceylon and Java, chiefly with 
Para rubber (//ecru hnizihi’iistn). the trees mi some nt these 
estates have been tapped and excellent rubber has been produced, 
but most of the area planted up in these regions still consists of 
young trees. In spite of the extremely optimistic views of tin 
author on the future 'il the plantation rubber industry and tie 
large profits to be made by extending the area in the East, a 
perusal of this pamphlet ami of some of the recent literature 
suocrests the nossihilitv that the rubber boom is not likelv to last 

C“C I 

and that before very long, the m-w plantations will produce sufli- 
(dent rubber to lower the price considerably. It is well l" 
remember the history of the cinchona, tea, codec and sugar 
industries, when high prie s rapidly led to overproduction and a 
great fall in price- There i> further the possibility of producing 
artificial rubber oi rubber substitutes at a low price with result' 
similar to those brought about by tlm manufacture of artificial 
indigo. Except in sonic portions of Burma and Southern India, 
like Travaneore, there is not much prospect of tie successful eiilti 
vatioii of Para rubh. r in India, and before an v extension of the 
pi esent plantations in these regions can he advocated, it will h< 
well for planters and < iovernnirnt officers to watch the results of 
those already m existence, d lie prospects o| Assam ruhhef 
f FtCiix rl/mltC't) in Eastern India have heen discussed by Itr. Mann 
in a recent paper in this Journal (Vol. I. I ‘art IV), Il appear- 
that Assam ruhher is not likelv to he of much importance in t hi' 
country, and it is perhaps not too much losav that India is unlikely 
to become an important producer of plantation ruhher. Some 
wild rubber is exported every year from Assam aiidlhiniia.hu' 
the amount is inconsiderable. (A. Howard.) 

Second rki-okt on Sugar Mii.i.s at Bex i nut k Pai toiiv. By I’kid ' 

Jones. (Published liv the Beliar PI alitels’ Assoeiat i<m. ) 

The Beliar Planters’ Association have published a 2nd 
Report on the experiments in Rab-making at Benip* 1 "' 
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liihont) m i:nji;-07 \t ri„ 

... , u “ suggestion of' Mr. p ercv 

.Jones, to. vermmmt sunn ,, , ,. CI E> 

T , t ... 11 lu ’ / *' (/ '-»iakmg appliances (Bel). 

I IlC tel III IiJll) lurau^ iOMi,!., ' ' 

. tI • , , uu,lt in a .semi-liquid form 

In lus forn, 1'yugar erv-tals rea% fee 

: * ! ( ' L, " T " ,U S«1 machine. The Agricultural 

Department, n,t«l 1 rovnmes, ]e „t the services of a qualified 
nspeetor and two l,o,|e to erect tlm appliances and to 
demonstrate proper working methods to the local men Mr 
1 ercy Jones reports that In- has thus succeeded in making Rah of 
u ; " f 1 1 r i 1 1 quality, and superior to that ordinarily made in his 
district. He purchased cane m tlm held „n terms which were 
satisfactory to the and the refiner. The experience 

yamen urn,.- the las, two seasons has demonstrated that the 
unproved method- o| //„/, making will he of advantage to such 
cultivators as can afford to grow cane hut cannot afford to set 
Up expensive cane mills and refining appliances. During the 
last season the M. nipore Mill worked under certain unusual dis- 
advantages which aiv fully described in the report. The margin 
"t profit was. therefore. -mall. The experiments clearly indicated 
the necessity for a high -p. ed hand Centrifugal machine. This 
will he obtained. Tlm experiments which will be carried out 
during tlm next sugarcane harvest will he on a commercial scale 
and Mr. I’. rcy Jones offers a cordial invitation to all concerned 
to eoinr and watch results. These experiments arc intended to 
■'Imw the practical advantages of a cheap installation which will 
deal with detached areas ol cane, each of moderate size, and be 
'"•paldc of turning out refined sugar and molasses, which latter 
can he boiled down again into saleable i/ur. The interests of the 
‘•rdinary cultivator are chiefly concerned. — (Ediiok.) 
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